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Introduction. 


,v' > ^ ^ 

Tt has been felt that a brief annual narrative on educational progress in 
India will be a convenience to the growing number of those who are in- 
terested in the' subject- This increase of interest and the more prominent 
place which education is rapidly assuming in the administrative problems of 
the country are sufficient excuse for the innovation. Hitherto it has been 
customary to .place more important statistics and a short statement of note- 
worthy developments before the Imperial Legislative Council during the 
course of the debate on the budget. The time has now come for the publica- 
tion of a narrative, which, while not pretending to be exhaustive, will serve 
to iniferm the reading public and to supplement the quinquennial reviews. 
The present report is based mainly upon the annual reports of the Directors of 
Public Instruction for 1913-14 and upon official correspondence. 

, Appended to the report are the general tables and some illustrations 
of hew buildings completed during the year. These last are merely a selec- 
tion from among many which have been erected, but will serve to give an 
idea of the activity which has prevailed. 




INDIAN EDUCATION 

IN 

1913 - 14 . 


I . — Main features of the year. 

1. The chief event in the history of Indian education during the past few lonperial 
years has been the allotment of large imperial grants. These may be recap- grants. 
itulated as follows : — 



Non-iocuning. 

Rccnning. 


H 

R 

1911 

..... 90,17,000 

• • • 

1912 

65,00,000 

00,00,000 

1918 

8,19,00,000 

55,00,000 

1914 

% « • • • ••• 

9,00,000 


Totat, . 4,74,17,000 

1,24,00,000 


£8,101,000 

£826,000 


The whole of the non-recurring grants was not made available during 
the year of allotment but was spread over periods of two or three years. ' 

2. It is important to consider how far these grants have been expended. Their 
The table in iJie appendix shows, pi'ovince by province, the amounts placed expenditure. 
at the disposal of the provincial Governments over and above the expendi- 
" ture in 1910-11, and the amounts expended. Inclusive of the unspent balances 
. carried forward from previous years, the expenditure in 1913-14 might have 
been lakhs. The actual expenditure was only 550 lakhs. This present- 
ment of the case is, however, misleading. In the first place, the large non- 
recurring grants given for education were not made available in Iheir en- 
tirety in any one year, but were spread over two or three years. Thus, the 
large non-recurring allotment of R3,19,00,000 given in 1913-14 was to be 
made available over a period of three years. Hence, even supposing that 
full expenditure was possible in all provinces, the sum spent could not have 
•-•’e^ceMed about 650 lakhs .(?.c'., some 200 lakhs less than the figure 850 lakhs 
given in the appendix), because approximately one-third only of the allotment 
was placed at disposal of Local Goveynments. Secondly, certain sums 
were given for specific schemes which have not yet matured.' Such sums are 
necessarily carried forward year by year in the provincial balances. 

Hence the total unspent balance at 'the close of 1913-14 was 300 lakhs, 
but that .from budget allotments only 100 lakhs. The figures in the appendix 
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Bomih and 
education. 


will correct themselves in the course of time as the full grants come to be 
included in the provincial budgets — though new distributions will be apt 
again to disturb the figures. The value of the appendix is that it permits 
of a ready comprehension of the general financial position with reference to 
botli present and future additions to budgets arising from grants already 
made, and shows the balance for educational purposes which would ordinarily 
be available for any Local Government during the next few years. But it 
does not at present convey a correct idea of the position in any single year or 
of the balance available in the year immediately succeeding. This defect 
may be rectified (as has been roughly done above) by adding in annually, 
not the total amount allotted to education, but the amount of it annually 
made available for budgets. It was not possible to prepare the table in this 
way during the past j'ear. Efforts to do so will be made in future. 

Notwithstanding the circumstances just described, which make the 
unspent balance appear larger than it really is, the fact that the expenditure 
was something less than 100 laMis below what it might have been is dis- 
appaitttwg. The machineiy in some provinces and administrations urgenti^ 
needs strengthening. It is to be remembered that in 1910-11 the expenditure 
on education from public funds amounted only to 370^ lakhs. In 1913-14 
the same source contributed over 550 lakhs towards the total disbursements 
on education. This incretwe in expenditure must have throvm a considerable '' 
strain upon the organisations directly concerned with the carrying through 
of schemes. In a complicated system of Government many wheels combine 
to the execution of any single project. The inability of one wheel impairs , 
the action of all the rest. * " • 

That which it is necessary to guard against is the occurrence of any 
unnecessary delay in putting themes into operation and the possible^ with- 
diawal to other objects of sums previously devoted to education. It*is use- 
less to replenish a granary if the lower sacks are pulled out. while new ones 
are piled upon the top. 


There are some adverse comments on the expenditure of local bodies. 
The Madras report says that nearly 15 lakhs was given by government to 
boards and municipalities for their schools, whereas these authorities spent 
on thm altogether 23 lakhs — a sum which the Director thinks does not com- 
pare favourably with the large subsidy. The Punjab report is still more 
emphatic; and in the resolution the Lieutenant-Governor regrets that manv 
municipalities show no sign of increasing interest and realisation of their, 
responsimhty in the matter of education, and especially of primary educa- 
tion.^ . There are still,” proceeds the resolution, " several instances of 
municipal schools being run at a profit, and it appears that in many cases 
a grant from goyernment is not followed by increased educational expendi-* 
Tiire, but IS simply utilized to set free for non-educational purpose the^pums"*' 
j ?pent on education Ijy the committee. So long- de this apathetic 

Director points out, educational grants to 

to his notice 'thc^TTlronfrt^^^u nrhere such cases are brought 

withdrawal of ”” hesitation in recommending the 

SnA .rnoite So report 

or it", reliool. flm. i'nvnlrfTO " whioirclosed Mmo forty 

ins involving ^ reduction, at a time when the hoard’s ednea- 
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tional allotments from the government were being largely inercased, of lio 
fewer than 801 ehildren in the higher classes of vernacular schools in tlio 
sub-division. “ It is useless/’ writes the Director, “ to comment on the local 
understanding, so disclosed, of the principles of self-government. To what 
exigency the board thought it proper to sacrifice the education of the ryot 
I do not know; but action has been taken to secure that it shall be prevented 
in future from any such flagrancy of re-action.” 

3. It will be convenient to add here that the total expenditure ivom General 

- all sources on education has amounted to RIO, 02, 23, 877 (£6,681,591-16-0) exv&iditure. 
against R7, 85,92, 605 (£5,239,507) in 1911-12.and S9,06,13,595 (£6,040,906-6-8) 
in 1912-13. ^ 

4. AVe ha^e next to consider the objects for which the imperial grants General 
were specially provided. In their resolution of the 21st February 1913, in vrincivles 
which were laid doivn the guiding principles for educational policy and for ^ 
the spending of these grants, the Uoi’ernment of India first of aU emphasised 
certain points in respect of which the system in India, often criticised as 
bookish and unpractical, is thought to have failed or to have been reared on 

too narrow a basis. Tormation of character was to be the main objective. 

Tfee question of religious instruction presents difficulties, but the tendency has 
been to develop the intellectual at the expense of the moral and religious facul- 
ties. , Accommodation in properly supervised hostels, attention to hygiene, 
the ihtrodugtion of modern sides and practical instruction, the avoidance of 
jii'am rational systems of examination — ^these were among the more 

important reforms inculcated. In the different departments into which 
education^'^/’attention was called to the following matters. The number of 
universitms was to be enlarged, teaching and residential universities were to 
be eStE^shed, research was to be stimulated, the pay of teachers in secondary 
and jiriinary'nchools was to be improved, and training facilities were to be in- 
creased. Larger grants were recommended for seconaary aided schools. There 
was to be expansion of j)rimary schools, mainly under board management. 

Technical and'industrial education was to be developed along the most natural 
and fruitful lines. Oriental studies were to be encouraged. A more suit- 
able scheme of education was to be provided for girls and imparted more 
fully through female; agency. Muhammadan education was specially treated 
^ n subsequent circular! The superior inspecting staff was to be strength- 
ened. The aiiQ of these pages is mainly to show what progress has been 
ma<?le towards the attainment of these objects. Some iioints will be dealt with 
in the sections to which they belong. The more general may be disposed ot 
at once. 


6. As regards moral education, the Bombay Presidency has had the ad- Moral and 
va,ntage of a' -visit from Mr. P. J. Gould, witli whose recommendations the rcliaions 
Gover^ent have generally concurred and have ^pointed a consultative 
committee to foster the growth of the movement. The report, however, does ' 

not appear to take an dptimis^ view of the subject and quotes the remark 
of one of the deputy inspector's that “ the ill discipline in the homes of children 
will coiinte^alance any amount of iixstructibn, or personal good examples in 
morals, received at school.” “ Thus,”, says the Director, “ one set of people 
tell us that moral training is entirely an affair of the home and that it is un- ' 
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necessary for tJic school to meddle with itj while another set tell us that 
it is useless for the school to meddle with it, since any good done will be 
counteracted by the home.” On the other hand, he emphasises the importance 
of boys’ co-operative societies, of which a considerable number seem to exist,- 
and other practical indirect methods of forming character. The teaching 
of morals has been continued in Burma.. In government schools the instruc- 
tor is a member of the stalf; but a number oi priests pay regular visits and 
deliver discourses — though in some cases their help is withheld because the 
customary offering is not forthcoming. Here again it is pointed out that 
home inliuence is the main factor and that “ Burman parents do not realise 
their duties either towards the children or towards the school.” The Punjab 
report strikes another note and emphasises the personal example of the 
teacher, which is olten lacking because the narrowness of choice precludes 
selection. ‘‘ A growing restlessness and disregard for authority, manifested 
by strikes and a tendency to change from school to school if promotion is 
refused or punishment indicted,” is attributed to the dearth of strong head- 
masters anti Aveakness on the part of subordinates. 

The committees which have met in the provinces for the discussion of 
moral and religious training differ in their opinions as to the efl&cacy and 
possibility of the latter. Some provinces have not yet reported. In other 
provinces there is the feeling that something must be done. Meantime the 
experiment continues in the United Provinces, where “ religious education is 
imparted in all mission schools and in some government and aided schools 
and Avhere “ ojjinions differ as to its results,” and in Burma, where the school 
staff do what is possible with the aid of •p6ngyis. A subsidiary product is 
the breaking doAvn of the barrier that existed between the lay school anil 
die priest. In some of the government high schools, however, religious 
instruction either has not been attempted or has been abandoned because of 
the apathy of parents. 

It is clear that the home and the teacher are of vital importance in this 
question. As improvements are made in the staff, the forces of indirect 
moral training will be brought to bear, and direct teaching will become of 
greater effect. The attitude of the parent is beyond the scope of adminis- 
trative measures. School gatherings and periodical reports on pupils are 
measures Avhich have been adopted and Avhich may have effect. The materials 
arc not yet available for any definite pronouncement on religious education. 

6. In the last two years the number of hostels has risen by over a thousand 
and that of their inmates by 22,224. There are now 3,879 hostels with 
120,607 boarders. Reports say little as to their effect and the method of their 


supervision. 

hygiene. . , The Government of India allotted !R25,00,000 non-recurring and 

invited Bocal Governments to call committees and frame schemes for School 
and college hygiene and the physical welfare of pupils. The following 
reforms^ have been carried ^ through. In Madras particular attention has 
been paid to X“'ysical training, and a post of instructor in this subi’ect has 
been created for Euroiiean schools. The Government of Bombay framed 
a scheme for medical inspection of school children. FiA’e school doctors 
arc to be appointed to examine boys in secondary schools ivlien the 
financial situation admits of the expenditure involved. The scheme has 
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been sanctioned. Meanwhile, medical inspection has already beeii initiated 
ill some schools. 'Weighing machines and eye charts have been iirovided 
in government institutions. It is satisfactory to find an unaided private 
school making a record of weights and measurements and furnishing parents 
, with reports by a qualified dentist on the state of the boys’ teeth, 'ine Parsis 
show themselves specially careful regarding their children’s health, and it 
is reported that they employ an honorary stafi’ of thirty-five doctors includ- 
ing eight ladies for the medical examination of those who are in schools 
in Bombay city and that advice cards have been sent to parents in the case 
of 1,265 children. A class was held in i^oona for the training of teachers 
in physical exercises, and a book was under preparation. Government is 
also utilising the education department in the campaign against tuberculosis 
by imparting lessons on hygiene and making liberal grants to any muni- 
cipality desirous of establishing open air schools. Considerable strides are 
being made in this Presidency in the matter of school h)^giene; and the 
Government is making use of the St. John Ambulance Association in carry- 
ing out its schemes. The committee assembled in Bengal to consider tlie 
subject has not yet reported. But some action has been taken. Three 
lecturers toured the province, delivering lectures on sanitation, illustrated 
by lantern slides, with special reference to the prevention and cure of malaria. 

A grant is given to the Young Men’s Christian Association towards the 
salary of a physical director, whose services are utilised by the education 
department. The Government of Bihar and Orissa also utilised his services 
for the training of drill masters, and purchased several play-grounds and 
erected gymnasia at government high schools. Schemes have been received 
from Burma and Assam. In the Central Provinces ample provision has been 
made for playing grounds for all secondary schools. In the North-West 
Frontier Province two specially trained sub-assistant surgeons have for 
the present been appointed to undertake the inspection of boys in anglo- 
vernacular schools of two districts, their attention being speciMly directed 
to the eyesight of pupils and to the examination of buildings from a sanitary 
point of view. A special class has also been opened for instruction in 
hygiene of selected teachers of anglo-vernacular schools and a simple hygiene 
course has been included in the curriculum of the normal school for vernacular 
teachers. 

8. The introduction of manual training is, quite apart from the cost, no Manual 
easy matter in India. Nevertheless progress has been made. In Madras, training. 
two appointments of instructors in manual training have been created. In 
Bengal (where it is thought that its introduction “ would go far to counteract 
some of the worst defects of secondary schools for Bengali boys ”) it is hoped 
to select a few schools in* each division for the introduction of instruction 
in woodwork. A class was held during the year for instructing' the 
teachers of European schools in this subject. The teaching of manual train- 
ing at the Allahabad Training College has been successful, and the report 
speaks of the creation of avnew manual training block at one of the govern- 
ment high schools — from which, it may be gathered that the subject has 
gained root in those institutions. Slojd has been introduced in thirty-three 
Burmese schools, and nearly 2,000 pupils were trained in this form of work. 
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ETciiTsions. 

School-leaving 

ccrlificnlc. 


Qualifications 
of teachers. 


Salaries of 
teachers. 


The Bomba}' report indicates the large use u liicli has been made of excur- 
sions for ijupils and teachers under training to places of interest. 

9. As regards tests, in Madr*as 4,860 secondary school-leaving certificates 
were completed during the year. The number of candidates at the school- 
leaving certificate examination in the United Provinces has risen to 1,631. 
The requirements for recognition of schools for this examination are more 
exacting than those for the matriculation; i>rincipals of colleges find that 
students who have passed the former have a better working knowledge of 
English. The number of those taking the high school final examination in 
liurma, though still small, is rising. 

10. The chief defect in education in India still remains the slender quali- 
fications of the teacher. Last year it was found that 62,675 teachers were 
trained out of a total of 229,140. This year the corresponding figures are 
67,494 and 242,544. The percentage of those trained has thus risen from 
27 to 28. Larger facilities are counterbalanced by heavier demands. The 
l)roportion of those trained among elementary and secondar}' teachers is 


now as follows : — 

Fcr cent. 

Elementary teaclicrs 24 

Secondary teachers 32 

Teachers in European schools 52 


Strictly, the classification is of vernacular and of anglo-vernacular and 
classical teachers. These, however, answer roughly to elementary and 
secondary teachers. It is noteworthy that among the latter- Cw„S'chools for 
Indians) only 6,762 possess degrees out of a total of 100,887. 

Among recent developments in training may be mentioned the opening 
at Dacca of a nature-study class for vernacular teachers; the framing of a 
echcinc for placing the grwr-H-training schools of Bengal on an improved 
footing along the lines previously adopted in Eastern Bengal; the provision 
of special courses at the Allahabad Training College; the opening of a 
number of special cleinentar}' classes in Burma; and, in several prpvinccs, 
a satisfactory increase of the numbers reading in middle vernacular schools, 
from which the material for vernacular teachers is largely drawn. 

11. No efforts to increase the facilities for training, however, are likely to 
be effective unless backed up by such improvement in pay and prospects as 
will induce the right type of jjerson to submit to training and to adopt 
teaeliing as a profession. The record of reform in this direction is the most 
important feature of the year. In Madras allowances have been added to 
the pay of trained and approved teachers of elementary schools under public 
management whose pay is less than KIO a month so as to raise tlicir salary 
to mo. the grant of capitation allowances has been extended to trained 
teachers in schools containing standards higher than tlic tliird and an exten- 
sion has Iven graiUe<l of the concession regarding pnpils of backward classes. 
The scjile of tcaclung grants to uuled elcincnlaj's; .schools has been modified 
so as to encourage the einployiiierif of lrninc«l teacher.-?. Tnstcad-of a uniforih 
rate of WM n year for e.-urti tc,aiher, the .^t-ale is now IMS or 1142 for trained 
teachers of the higher and lower grade n'spcctively, and is Tclaincd at 1136 



for untrained teachers. The rates of stipendiary grants for masters and 
mistresses of the secondary grade have been raised from R6 to R8 a month 
to R8 and RIO. In secondary schools, more than 1^ lakh was distributed 
by way of grants and subsidies to improve the salaries of teachers. In the 
secondary schools of Bombay a scheme has been framed for fixing initial 
pay of graduate assistant teachers at R50 a month; supplementary grants 
have improved the pay of the teachers in aided schools, “but it cannot be 
said thsd; the quality of the teachers has shown much improvement.” A 
sum of ln-1rh was given for the raising of the pay of trained teachers of 
primary schools; the total which has been given for this object now amounts 
to R6,33,690 recurring, exclusive of a further allotment for women teachers. 
A definite scale of staff has been ke^Dt in view in aiding secondary schools 
in Bengal and some improvement was effected by means of the imperial grant 
for aided schools. The salaries of trained elementary teachers were raised 
by R3 and those of untrained teachers by Rl. The fact that this modest 
reform cost nearly 4-^- lakhs during the year indicates the scale of operations 
and the costliness of even the most necessary reforms in this Presidency, 
where the average cost of a boys’ lower primary school is still less than R102 
a year. The elaborate scheme for reorganising secondary education in the 
United Provinces, including the improvement of the pay of the staff, was 
described in the sixth quinquennial review. The question of pay in primary 
schools has been dealt with by the committee which recently reported on 
the whole subject of elementary education. In the Punjab, a scheme for im- 
proving the pay in secondary schools had been previously, sanctioned; we 
read.thafc the increase “ is helping to popularise the i>rofession.” The revised 
rates' ol -.iidr^ave assisted managers in offering fairly adequate salaries to 
teachers ‘"in^ded schools. As for primary teachers, “ the minimum rates 
of R12 per mensem for an assistant and R15 for a head teacher are every- 
in force (in the Multan division the maximum pay is R30) ; progres- 
sr^pay: aCnd personal allowances have been introduced in some districts : 
postal allowances of varying amounts are paid in many cases, and teachers 
are given .%e benefit of provident funds. As a result the teacher’s calling 
has becomS popular, and there is no lack of candidates for admission to the 
normal schools and training classes.” Particulars are not given in the 
report- from. but improvement is shown by the fact that the annual 

cost of a' secondary school has increased by R631 and that of a primary school 
by R15. The Government of Bihar and Orissa have made a good beginning 
in the abolition pf- the unsatisfactory lower subordinate service, while 
elementary teachers have derived solid benefit from the imperial grants. 
In the Central Provinces the minimum salary of graduate teachers has been 
raised to R60, regular promotion on a time-scale secured, and a generous 
supply of special posts on higher pay for selected men provided. The mini-- 
mum pay of under-graduate teachers has been raised to B.40 and correspond- 
ing improvement has been made in higher grades. A pension scheme has 
been brought info force for primary teachers in district council schools on 
Rll^and upwards and the, pay of all certificated teachers has been raised 
tdr^he pensionary level. The. fixed pay (apart from capitation) of teachers 
in lower ■prima^-schools,.ia’vlssaj%jWas’ raised from a minimum of R3 to a 
minimum pf'TJ8,‘and a numbqr 'of -schools were established upon a regular 
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scale of pay in which the three teachers draw 3i20, 3il2, and KIO respectively. 
The introduction of a uniform system of provident funds for District Board 
teachej-s was effected in the Hortli-West Frontier Province. 

12- The establisliment of these provident or pensionary schemes was a 
feature of the year in some provinces and a further extension of the system 
is desirable in order to secure a contented and permanent body of teachers. 
It is important that some provision for old age should be made in the case 
not only of government and board servants Init also of the great mass of 
those emplo^'ed in privately managed institutions. The Government of India 
have long had under cozisideratiqn a scheme of general application and a 
small committee examined the question during the year. The large scale 
on which an^' such scheme must be framed, the variety of conditions to be 
provided for and financial considerations have hitherto prevented the 
maturing of this proposal. IsTor is the proposal unanimously supported by 
Bocal Governments. In the meantime, local schemes have to some extent 
taken shai'>e. The provisions described at page 124 of the sixth quinquennial 
review apply mainly to board or municipjrl teachers: so do those mentioned 
above as now existing in the Punjab and the Central Provinces. In Madras 
some of the managers of aided schools have instituted their own provident 
funds: and, where the rules are approved by government, expenditure on 
this object is admitted in calculating grants. Provident funds in seeondar}’^ 
schools of the Punjab are also becoming more common. A portion of the 
grant made to the Central Provinces for aided anglo-vernacular schools has 
been set apart for starting a provident fund for their teachers; a scheme has 
been framed which has met with the general approval of the managers. 

^ 13. ^ As regards the increase of pupils, it was sho^vn in the last quinquen- 

nial review that the number under instruction was 6,780,721. Ab the end, of 
1912-13, it was 7,160,944. At the end of 1913-14, it stands at 7,518,147. 
Hence, in the past two years, there has been an increase of 737,426 pupils, 
the increase in the second bf those years over the first being 357,203. The 
percentage of those at school upon those of a school-going age is now 19*6, 
against 37-7 in 1911-12, ,and 18-7 in 1912-13. That on the total population 
IS 3-0 against 2-7 and 2-8 in those same years. 

The following table gives the figures province by province : — 

Percenlaga 

Forcentnj-e of of tlio scliool- 
incTcaso-. , goin;' pnpulmion 
, at school. 

7-9 23*7 

4-2 2i>3 

1-7 25'C 

4-0 n-0 

7-3 ... 14-7 

9-9 "27-8 

1-7 15-0 

«-9 16-fi- 

10-7 20-3 

lfi-5 13-5 • 

6-6 21*0 ' 

14-7 . 21-7 

6-0 * '19 6 


Ftoviocc. 


Sladras .... 
Bombay .... 
Bengal .... 
United Provinceii 
Pnnjab . . . ' . 

Burma .... 
Bibnr and Orissa 
Central Provincps . . 

Assam .... 

ItoTtb-'West Prontior Vrovinc© 
Coorg 

UelUi .... 


, Pupils at school. 
VPigures in thonsando.) 



1913-l.S. 

1,470 

1.029 

1.748 

819 

440 

606 

862 

305 

216 

44 

8 

19 


7,lCl 


7,518 


. Totai. 
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Burma, with its established system of monastic education, shows the 
largest results; and the figures are undoubtedly an underestimate in that 
province.^ The increases in the North-West -Frontier Province and in 
Delhi are remarkable. In regarding totals and percentages of education in 
India, it has always to be remembered that the female portion of the popula- 
tion contributes but a small fraction. The total of boys under instruction is 
0,415,905, being 32-8 per cent, of boys of a school-going age, that of girls 
is 1,102,242, or 5*9 per cent. 

The increase in the number of those who frequent colleges and secondary 
schools continues to out-run the increase of accommodation. It amounts to 
8*2 per cent, upon the figures of students in those institutions last year. T?he 
increase of those who read in primary schools has amounted to 4-8 per cent. 

Strenuous efforts are being made to cope with the numbers. In the United , 

Provinces alone grants for new school buildings or additional class-rooms 
aggregating over 4^ laldis have been made to aided schools. One could wish 
that those in technical and industrial institutions would show a like rate of 
increase. 

It is noteworthy that the number of girls at school has risen by 95,606 — 
an increase which is probably without parallel in India and is certainly larger 
than in any one of the past five years. Muhammadan pupils have increased 
in number by 74,396 or 4-6 per cent. 

14. In the sphere of university and collegiate education, efforts Developnent 
largely concentrated themselves upon the planning of new universities and in various 
the organisation of university teaching and higher study. But this has not dcfariments. 
been to the exclusion of improvement in existing institutions. There has been 
much buildiifg' activity both in university centres and in outlying colleges. 

A'mew departure has been made in Bombay with a College of Commerce and 
proposals for a school of Indian economy and sociology. 

The various provinces continue to wurk out or prepare schemes which are 

calculated to remedy the many admitted defects in secondary schools. The 
improvement in the terms of service of secondary and of primary feachers is 
a matter of radical importance; and this report shows that much has been 
done. The Government of Bengal have made proposals for the establishment 
of an institution run on public school lines, for the children of those who are 
willing to pay substantial fees. Local Governments continue to complete 
their surveys for .the extension of primary education. The Government of 
the United Provinces summoned an important committee to discuss this and 
the whole question of elementary instruction. 

As for professional education, facilities have been increased for the train- 
ing of teachers — though thev still fall far short of reauirements. A scheme 
of extra -university medical instruction has been provided for bv the creation 
of a College of Physicians and Surgeons in Bombay and of a State Medical 
Faculty in Calcutta. There has been no special development in technical 
and industrial education and (as remarked above) the increase of those who 
seek it might be accelerated with benefit. In connexion with the enquiries 
recently made by Colonel Atidnson and Mr, Dawson as to the relations of 

to 

I • 

‘ of c3np|ition in IikIiji. IPO?— IPl? ; rhfli QnlnqnoTiiiifll Peview, 143. 
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Eifi— 27 rezidercrJ assistance in Sliding jiosts for students, ileasures 

for the enc-ourasenent of oriental studies shovr steadr progress, and the 
openins of the ^ansirrit library st l^nares is a marked step lorrrard in 
realisl% the ideas of the Conference of Orientalists which met in Simla in 
1611. FinaEy. the year has been marked by the visits of numerous educa- 
tional specialists from other countries. 

It should he added that the Advisory Committee for Indian Students in 
England was reconstituted during the year. The majority of its memljers 
are Indians. The coramittee is associated with the Central Enrean of In- 
fomtati-t-n which renders helo to those students who desire its assistance. 


II. — Urizcrsities and coUenes. 

15 The whole qnestion of university organisation and expansion 
continues to evoke the keenest interest. The legislation of ISO! produced a 
measure of reform in the method of teaching up to the graduate stage. For 
reastus which are clearly stated in the report of the Indian Universities 
f'onzniiision. the new law did not attempt to change the prevalent ^tem of 
fe-'Iera! cniversities: it prescribed but could not stimulate university teaching. 
h. c-erta:n dissatisfaction has grown regarding that ^stem; the Government 
of India have given grants for advanced study and r^arch. Hence a stage 
of fresh problems been reached. Activity has taken two forms. 

In the £rst place, the movemenf in favour of new universitiK has 
continued. The intention is in some cases to produee a new type; in the 
proposals far ^versities at Dacca. Aligarh and Benares.’ In others the 
m^in^ motive is the breaking up of excessively large areas and the 
identiScatzan of universi^ an^I prorincial sphere of juri.sdietion. though 
here also the idea of developing "along novel lines is present: in this class 
fall the proposals for Fatna, EangoorTand Xagpur. Xone of these schemes 
has vet reached its conclnsion: some are still in an inchoate stage. But the 
general approval of the Secretary of State was received during the year to 
the prop'jsal for the Dacca Urdversity. the report of the committee consti- 
tuted for the Patna University was issued, and progress was made elsewhere. 

10. In the second place, there is the expansion of existing universities 
along new lines. In the previous year IC lakhs had been made over to 
universities for capital expenditure and reeurring allotments bad been nearly 
trebled. In the present year 17 lakhs have been siven for capital expenditure 
and the reeurring allotments (including the earlier grants ^ven) now stand 
at the following figures : — "* 


ICijErs.* TrE,iTe.s.^ 




. 


. 90.000 a rear. 

T"r.?TS:Tst‘y ry: Bc-mf's.j 






. 55,000 

Ca-IcTzits Trvlverrfij- . . 

* 



. 

, 

. 1J2S,000 

TtiT-T^fiv nf Allslahad . 

. 





£5,000 . „ 


- 

- 

- 


. 

. - 45,000 „ 
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Tlifesc figufes exclude the sums allotted for the initiation and main- 
tenance of new universities. ' 

17. The previous (comparatively, small) grants made in 1904 were for the Higher 
purpose of enabling universities to meet the cost of administration and 
inspection imposed upon theni by the Act of that year. The more generous 
grants of the past two years have been expended on providing these institu- 
tions with buildings and libraries befitting their dignity, initiating 
systems of centralised teaching and examining resources for a forward 
movement. The building projects enumerated below have not all been 
completed; but a recital of these and of the recurring outlay which has 
taken place will show the trend of development in each centre. 

The capital grant to the University of Calcutta, which amounted for the two years 
to 12 lakhs, is being expended on examination halls and the Hardinge Hostel for 
students of the University Law College, books and furniture for the library and the 
acejuisitiou at a cost of 8 lakhs of an important site which abuts on the group of 
university buildings. The recurring funds are being utilised for an elaborate system 
of M.A. and higJier instruction,, including the creation of the George the I'iflh 
Professorship of Mental and Moral Science and the Hardinge Professorship of Higher 
Mathematics (held by Professor Young, P.llr.S.), the api>ointmont of university readers, 
a largo number of lecturers and additional expenses connected with the Law College. 

The university has also, out of its own funds, founded a Carmichael Professorship nf 
Ancient Indian Histoiy and Culture and two professorships- of English. Something 
will presently be said regarding the Univereity College of Science which it is under- 
stood is being established out of benefactions. Thus the university has largely cen- 
centrated M.A. teaching in its own hands. Its policy has been criticised in some quarters 
as lacking in consideration for the facilities already existing in the larger colleges, insti- 
tuting a somewhat haphazard sjrstem of lectures delivered, in return for low fees, 
largely by half-time lecturers, without suitable accommodation, tho nccessni’y tutorial 
•arrangements or any effective residential supervision of its students. The defence 
that ha.s been made is that colleges cannot cope with the number of M.A. and M.Sc. 
students' which has suddenly risen to about 1,000 in the university classes (while in 
the preceding year it was about 600). To this it has been replied that the demand 
for this land of instruction has been created by a lax system of qualifying lectures 
given in return for very low fees and frequently combined ivith attendance at tho 
University. Law- College, and that colleges (which offer sounder facilities but limit 
their admissions to their actual teaching capacity) have not been consulted or brought 
into co-operation. It is reported that this policy has involved the university in 
financial difficulties notwithstanding tho very liberal grants which the Government of 
India have made to it. Tho University of Bombay has refitted its library, but appears 
not to have launched out on any building operations. It secured tho services of Sir 
Alfred Hopkinson as expert adviser, and proposed to spend small sums on the emolu- 
ments of scholars from England, on university lecturers and on its library. Tho 
position of things hero as 'regards M.A. teaching is dift'erent from that prevalent in 
Calcutta, no less than nine out' of 12 arts colleges c-njoying affiliation up to the M.A. 
standard, while only four of tho 45 arts colleges affiliated to the Calcutta University 
have such affiliation — and that only to a limited extent. At the close of tho year a 
scheme. ‘fbr. iho establishment of a school of research in the field of Indian cccuomics 
and sociology wm approved and the Government of India have promised a recurring 
grant to the university for its support. Tho University of Madras is spending 6J- 
■ lakhs (including a provincial grant) on its libraries and the construction of 
a . university .building. ^ It has created a . temporary prof ossorshijj of Indian 

economics and a professorship of - Indian Hislory^jind Archroology, has appointed 
Mr. Neville, Ecllow of Trinity College, CambridgoV’ lecturer in mathematics for the., 
cold weather, and contemplates the development of thc-'sVudy of Indian laniruatres unon 



'nefaclions 
d science 
icJiing. 


'her develop- 

entrS. 


biodcin lines, for vrliicli purpose Dr. Mai’k Collins, I’roiessor of Sauskiil and Compara- 
tive Philology in the University of Dublin, has been appointed to a chair in Madras. 
The Punjab University is extending its site, instituting hostels for its Oriental and 
Law Colleges’, extending its libraiy building and reorganising the Oriental College. 
It obtained the sei-vices of Professor Hamsay Muir and Dr. Smitbclls, P.R.S., during 
the cold weather to advise on the teaching of history and chemistry and to deliver 
lectures. The University of Allahabad has completed the building of its University 
Law School and is constructing and equipping a library and a law college hostel, has 
created professorships of Economics and Modern Indian History and has instituted 
readerships and scholarships. 

18. It is significant that the subjects most generally chosen for centra- 
lised teaching are science, economics and Indian history and language. In- 
Calcutta and JSombay large benefactions have recently been made for scientific 
teaching and research. The late Sir T. N. Palit and Dr. Rash Behaid Ghose 
have handed over 25 lakhs to the Calcutta University. It is understood that 
a University College of Science ivill be instituted, stafi’ed entirely by 
Indians; but Government has little information about the scheme and has 
not been consulted regarding it. In Bombaj^, benefactions have been given 
to the amount of 26 lakhs for a Royal Institute of Science in which will 
be provided all the science teaching now given at government arts colleges 
and possibly a large part of that given at privately managed colleges. The 
Local Government and the university are assisting the scheme, which is at 
jiresent under consideration. The activity of the Bombay Presidency in 
creating facilities for science teaching has been noteworthy. Thanks to 
another generous endoivment of nearly 8^ lakhs the Gujarat College had in 
the previous year aeg^uired a valuable Science Institute on the donor’s con- 
dition that the combined institution should henceforward be maintained by 
Government. 

19. The following are some of the principal developments of collegiate 
education in the different pi'ovinces : — 

Two notable features in Bombay are'tbe progress made in a scheme for a Boyal 
Institute of Science (of which mention has just been made) and the opening in October 
of a College of Commerce. The report also speaks of proposals for a cmlege at Dharwar, 
a college for Muhammadans and a college for women as under consideration. In 
Bengal the year presents a record of improvement or of the formulation’ of schemes in^ 
government colleges and of increase in the grant available for privately managed 
institutions. Speaking of seminar work in the Presidency College the report says: — 
“ The work of the seminars showed a distinct advance ; the organisation is more complete 
and the students have ceased to be apathetic, with* the result that a co-operation in 
btudy-provionsly unknown is developing between the members of the seminars and the 
presiding professors. Nevertheless the yalue of the seminars is considerably diminished 
by the tact that many students are primarily engaged in studying law and regard 
their reading for the M.A. as a secondary consideration.” The I’eport for the United 
Provinces also contains an interesting account of seminar- work in the Muir Central 
College. An incident of note in these provinces was the opening by His Excellency 
the \ioeroy on January 9th, 1914:, of the new buildings of St. John’s. College, Agra. 
Progress is also recorded in the Punjab. The science side of the T&overnment College 
continues to develop. Besearch work in botany, zoology and chemistry lias been 
carried on_ there. A college herbarium of Indian plants has been started and 
a large ^ biologmal laboraloiy was under construction. A college class has been 
opened in the JSinnaird ]^gli School for girls, Lahore. While the chief event in 
Bihar and Orissa was the imblieation of the reggrt -of "the proposed Patna 



tTnivcvsity Commitleo, steady i)rogress was made in tLo colleges. The stall 
was sti'cngthoned ; now laboratories were commenced at the Patna College; aided 
colleges wci’o improved with the result that the number of their students rose con- 
siderably.' New buildings arc being constructed for the Jubbulpore College in the 
Central Vrovinces, and it has been decided to establish a government college at 
Amraoti. In Assam, the development of the Cotton College, in 2 >oint both of buildings 
and of extended affiliation, proceeds apace and the province is neg^uiring a self-contained 
system of collegiate education. The new Islamia College at Peshatvar has shown 
remarkable progress. It was opened only the previous year and is a combined college 
and school of a pui’cly residential type providing religious instruction. “ Almost at 
once the demands for admission far exceeded the available accommodation. * 

* * * It has already become a centre for those pupils fi‘om the 

agencies and the trans-border districts all round the province whose parents desire them 
to bo educated but dislike sending their sons to the neighbouring schools in British 
territory." 

It remains to narrate that the number of students in arts colleges 
has risen phcuoinenally in the past two years. In 1911-12 it was 28,196 ; in 
1912-13 it was 32,049; at the close of 1913-14 it tvas 37,520. In the same 
period the number of institutions has increased by two and now stands at 
125. Students in government colleges alone have increased by over 2,000. 


III. — Secondary education. 


20. The chief characteristic of secondary education continues to be a sur- Increase 
prising increase in the number of those who seek it, with the result that here, numbers. 
as in the colleges, there is often some dilliculty in accommodating all 
candidates. Secondary schools for boys have increased by 227 and pupils by 
69,572 of whom 53,670 are undergoing instruction in English. The totals 
of institutions and scholars are 6,279 and 1,008,584 respectively. Of these 
1,349 are high schools and 2,674 middle English schools containing respec- 
tively 466,459 and 316,465 pupils. The remainder is accounted for by 
midale vernacular schools. 

'21. Tlie Government of India distributed during llic year a capital allot- Imperial 
ment of R36, 03,000. Tills was intended not only for secondary schools but grants. 
also for colleges and training institutions. The' following recurring grants 
were also made for secondary education : — 


ii 

Madras 1,35,000 

Bombay . . . . , 05,000 

Bengal .......... 2,20,000 

United Pi-ovincos ’ . . . 05,000 

Punjab . * 95,000 

Burma . ' 67,000 

Bibar and Orissa _ 95,000 

Ccnti’ul Provinces . 68,000 

Assam 34,000 

Nortb-‘\Vcslj6&Prouiier Province 15,000 


In 1912-13, recurring grants of the amount of R6,31,000 had been made for 
the same purpose. Thus the total addition to recurring funds made avail- 
able during the two years for secondary education (exclusive of some smidl 
amounts sanctioned- for. Ag^cies, etc.) amounts to E15, 46,000. 
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22. The methods in which these grants have been expended and the 
schemes which are being formulated or brought into effect are briefly as 
follows : — 


In Madras marked progress has been made in the improvement of accommodation 
and equipment, over lakhs being spent on the lattei'. The scheme for the gradual 
imin'ovement of secondary schools in Bombay was drawn up in 1911 and is being 
steadily worked out. Considerable capital espenditiu'e has been inouired on a building 
for a high school in East Khandesh, extensions of other schools, hostels and play- 
grounds. A. i-eeurring sum of fi26,000 a year was allotted for increasing the pay of 
assistant masters. Supplementary grants continue to be paid to aided schools bring- 
ing, it is reported, improvement in the teachers’ salaries but not much in their quality. 
Tlie most interesting development has been that of science teaching — subject ih 
which, as will have been seen from the preceding section, great activity has recently 
been displayed in this Presidency. An inspector of science teaching has been ap- 
pointed, steps are being taken to provide laboratories in schools, and R33,000 has been 
sanctioned for the supply of apparatus. In Bengal it has not yet been found possible 
to introduce any general scheme for the improvement of secondary education. Hence 
the recurring grant of B2,26,000 was spent on building projects and furniture, while the 
bulb of the provious recurring allotment of lakh was devoted to increasing grants 
to aided schools. The report notices a novel development. “ Many prominent men 
in Bengal have been emphasising for a long time the great need that exists for a resi- 
dential school for Bengali hoys conducted as far as possible on the lines of an English 
l>ublic school. During the year under review the Government of Bengal decided to 
satisfy, if possible, the demand without further delay. The Govem^nt of India 
agreed to lend Hastings House for this purpose, and a scheme is now before that Govern- 
ment for establishing a school on that property. Their idea is tha't the school should 
he temporarily housed at Hastings House, pending the working out of "a schemo for 
re-establishing it outside Calcutta on a permanent basis and in buildings of its own.” The 
GovCTnment of the United Provinces has long been following out the lines of a well 
considered scheme. Hew buildings have been erected both for Government and for 
aided schools, while special grants, sanctioned in the preceding year, have been made 
to the latter. A scheme for 2?«rOTo has received the sanction of the Secretary of State. 
It will provide, at a cost of 12 lakhs capital and 3 lakhs recurring, for thS 'maintenance 
by government of a few schools previously supported by municipalities, and the im- 
provement of the staff of government, municipal and aided schools. Progress *is being 
made with the scheme. The previous grant (of EGO, 000) in Bihar and Orissa was 
fully allotted during the year, and a comprehensive scheme calculated^ to cost E4‘9T 
lakhs capital and E3’86 lakhs recurring was submitted, but did not receive the general 
approval of the Secretary of State till after the close of the period under review. Hence 
the new grant of E9d,000 was handed over to District Boai'ds for improvement of the 
buildings of middle English schools, while building operations were also conducted 
at certain government high schools and large building grants were given to private 
bodies. At present there are grave complaints of the inadequacy of the accommoda- 
tion in most of the privately managed schools. The scheme alluded to, when carried 
out, will greatly improve tiie prospects of the staff in government schools and will 
raise privately managed schools by tuo help of grants to an efficient standard, a regular 
scale of pay being provided for their staff. At the beginning of the year an important 
Bcucmc was sanctioned for the Central Provinces. The minimum pay of graduate 
teachers has been raised to EGO and of nndergradnato teachers to B40, while correspond- 
ing improvements have been made in higher grades. Steps have been taken -to raise 
certain coyernment schools to the high standard as contemplated in; the scheme. “ The 
itnaneial limitations to government enterprise arc, however,” says the Chief Com- 
missioners resolution, beginning to be realised, and it may bo hoped that, with the 
growth of enlightened public opinion, funds will be forth coming from private sources 
which will facihUalo the cstahlishment of institutions which, will, the aid of Si- 
hulions from goieinmcnt, will he really .efficient and will be able to 6n])plcmeut the 
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educational organigation of tlie province so as to meet tbe growing needs in this direc- 
tion.” There has- been very great building activity. An inspectorship has been sanc- 
tioned for science leaching. ISTo general scheme has been submitted from Assam; but 
tbe Chief Commissioner has laid down a definite policy, an important item in which 
is the transfer to government of the maiority of aided schools at sub-divisional head- 
quarters. In pursuance of this policy, says the resolution, “ six aided high schools at 
sub-divisional headquarters were provincialised during the year; a scheme was sanc- 
tioned for the development of government high schools so as to provide for existing 
requirements and for the expansion anticipated at the beginning of the succeeding 
year; middle English schools were opened at certain centres to relieve the pressure on 
the lower classes of the high schools; unaided high schools were taken on to the aided 
list, and assistance was given to aided schools on a generous scale to enable them to 
keep pace with the improvements effected in government institutions.” A scheme for 
high schools in the North-West Frontier Province was sanctioned, in pursuance of 
which certain municipal schools were taken over by government and the grant-in-aid 
rules were revised on a liberal scale so as to encourage private enterprise. 

Thus the majority of provinces liave now approved schemes to work 
upon. It remains to provide funds to carry out those portions to which 
effect have not yet been given. 

23. The question of the matriculation examination is beginning to excite Defects of the 
considerable controversy. This examination represents the goal of school matriculation 
work and hence dominates both the subject matter and the method of instruc- examination. 
tion in high and even to some extent in middle schools. At the same time, 
it provides the machinery for testing the fitness of pupils to enter on 
university courses and thus affects by its character the quality of the material 
supplied to colleges. A strong feeling is growing among educationists and 
others that success at the matriculation is an insufficient proof of ability to 
attempt higher studies and actually tends in some provinces to become 
cheaper, and tliat the only salivation of the colleges is to purge them of what 
is in reality. a school-boy element. 

The "Bombay report comments on the sudden rise in the number of 
, successful candidates at matriculation from 34 to 58 per cent, and 
states that the phenomenon is appjirently not attributed to any great im- 
provement in the teaching of the schools. It quotes a remark of Sir 
Alfred Hopkinson to the effect that “ an examination in mathematics with 
only three per cent, of failures among candidates drawn from schools of all 
kinds and most various degrees of efficiency must be entirely inadequate as 
a guarantee of any knowledge of the subject.” It is given as the general 
opinion' of the professors who are concerned with teaching the .first year 
class at St. Xavier’s College, Bombay, that at least one-third of the students 
(apparently over 300 in number) arc not fit for the course prescribed by the 
university. The principal of the Dayaram Jethmal Sind College at 
Karachi makes a similar complaint and surmises that this may result in a 
lowering of the higher university; examinations. (In this connection, it is 
interesting to .ojiserve that Principal Paranjpye of the Fergusson College, 

Poona., is of opinion that the new B.A. pass course recently introduced in 
Bombay is too meagre to occupy a student for two years.) The resolution'bf 
the Government of Bombay comments on this apparent lowering of the 
standard of matriculation and the consequent unprecedented influx of first 
year students, a large proportion of whom cannot be regarded as properly pre- 
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pared for higher education. It is reported from the United Provinces that 
boys migrate into Bihar owing to the impression that the Calcutta matricula- 
tion is easier than that of Allahabad. The resolution on the report states that 
“ tlie colleges are congested with students whose inadequate attainments 
render them unfitted to benefit b}’^ a university training, and an extension 
of the school course, involving possibly the taking over by the schools of 
some of the college classes, seems to be required as much in the interests of 
collegiate as of secondary education.” 

24. Various proposals have been made for remedying this state of affairs. 
One is the substitution^ for the matriculation of a more intelligent form of 
test. This already exists as an alternative in Madras, Bombay and the 
L ^ited Provinces, though in Bombay it does not admit to the university. 
In Madras 4,8G0 secondary school-leaving certificates were completed during 
the is stated in the United Provinces report that principals of colleges 

are finding that students who have passed the school-leaving certificate 
^amination are, as a rule, better able to understand and converse in English. 
Burma too has a high school final examination; the number of those who take 
it, though small, is growing. Bihar and Orissa have appointed a committee 
to considCT the question of a school-leaving certificate and the North-West 
frontier Province has referred a scheme to the Punjab University. The 
Government of India have declared themselves in favour of some sort 
of test which gives consideration to the school record. Another proposal now 
frequently piit forward is the elongation of the school course so as to include 
all or a portion of the intermediate stage of instruction. In the Imperial 
Legislative Council, the Hon’ble Pandit Madan Mohan Malaviya advocated 
the teaching of the intermediate standard in all high schools, the student 
subsequently taking his degree at a college in three years. Dr. Tej Bahadur 
SapTu, addressing the Provincial Conference at Meerut, suggested that the 
of the intermediate stage should be relegated to the high schools. 
The Bombay report quotes the opinion of Dr. Hklackichan, principal of the 
Wilson College, who w'ould like to see the number of students in the first- 
year reduced and thinks that at least one year should be added to the high 
school course, so that students should complete in school the work that they 
now do in the first 3'ear of the college course. 


I P . — Primary 'education . 

2.1. The increase in the number of pupils reading in public priniarj' 
schools for boys during the quinquennium 1907 — ^1912 was 891,980. No 
higher quinquennial increase had been recorded. The figures for tfie past 
tluoe years arc; — 


ISIJ-IS 

I'lii.n 

ISlMt 


Nnmljcr ot Namtcr of 

Vrim-xrr fclionl* pupils In boys Jn<-rM»c of pnpiM. 
; for lioj s p-iirnty rc)iool% 

lln,C02 4,n22,C«S 

moil t,7f-S.013 213,305 

nC,C50 4.073,010 2a‘,S73 


. A 
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Thus, in two years, there has been an increase of 461,268 pupils in pri- 
mary schools. The provincial figures are as follows : — 


, 

Piovinco. 



Number of 
boys' p-imary 
schools. ‘ 

Number of pupils 
reading in boys’ prim iry 
• Eobools. 

-f 

Ii.crcnso or 
dccicase of 
pupils. 





IfllS. 

1914. ’ 

‘ i9ik 

1914. 


Madr.ig . 

. 



26,223 

26.018 

1,016,100 

1,080,478 

-1-74.872 

Bombay . 

a 


. 

12,160 

12.700 

723,816 

760,986 

-b27.170 

Bengal . 




28,107 

27.470 

1,047,255 

1,028,484 

—18,771 

United Provinces 

• • 


« 

10,158 

10,-1 1 1 

647.634 

666,156 

-f 18.632 

Fiinjab 

• a 


■ 

3,689 

4,168 

197,663 

220.566 

+22,892 

Barma 



a 

4,733 

5,046 

162.037 

189,038 

-1-26,401 

Bibar and Oriiisn 

a a 


« 

22,463 

22,609 

(!37,6‘34 

644,223 

-1-6,689 

CeoimI Provinces 

* • 


* 

3,471 

3,846 

261,406 

289,639 

-1-28,133 

Assam . . 

■ • 


• 

3,634 

3,760 

148,278 

161,730 

-f 13,452 

North-West Prontier Province 


« 

385 

440 

16,899 

22,301 

-1-6,402 

Coorg 

• • 


• 

84 

93 

6,909 

6,650 

-1-641 

Delhi ■ . 

• 


• 

69 

76 

3,907 

4,877 

■f970 



Total 


114,024 

116,660 

4,768,043 

4,973,916 

+205.673 


All the provinces have contributed to the increase save Bengal, where 
both schools and pupils have declined. The causes of the decline are men- 
tioned later. 

As remarked in the last quinquennial review, the figures given in the 
preceding paragraph do not disclose the whole truth. Some of the pupils 
reading in boys’ , schools are girls while boys are also found in girls’ schools. 
The pupils reading in the primary stages of secondary schools and in some 
of the other public and private institutions which impart primary education 
Jiave to be added in. The calculation of those undergoing elementary instruc- 
tion is as follows : — 


a 

Boys. 

Girl*. 

Total. 

In primary stage of public sohoola . < 

6,117,629 

970,423 

6,087,052 

In stlier public scliools giving primary education . 

141,670 

26,018 

166,688 

In clomonlary private schools t< aching a vernn- 
onlnr . - . 

349,164 

19,478 

368,642 

- Totals 

6,608,263 

1,014,919 

6,623,182 


Seven, years ago the- total of children in the elementary stage of instruc- 
tion- was 4^(jmillions; two years ago it was 6 millions; in the past year it was 
Gf millions, dr 17'3 per cent, of the population of a school-going age — namely 
28-7 per.-cent, in .the case of boys' and 5-4 per cent, in the case of girls. 

- 26.' This 'advance was to a‘ -large extent made possible by the grants Iniferial 
allocated to elementary education. In considering these grants, it is not grants. 
only the sums^ihade available in 1913-14, which have to be taken into consi- 
deration, but- those of the previous years also. Primary education is a matter 
' of islqw mobilisation and the 'effect of disbmfsements becomes apparent only 
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gradually. The grants recently made in the nine major provinces for this 
object have been : — 

Non-recnrring. 

n 

1911 0,95,000 

19ia 90,000 

3913 81-,00,00C 

The financial effect has been as follows : — 


Rocntring. 

R 

4 •• 

30,00,000 

19,85,000 


Pub lie f anils , 

Fees . , 

Utlicr ptiv.'tto fandfl 


Amount contribuicil to boys* primary 
schools in 


1012. 

B 


Forcontsgo to total 
oxpcndituro. 


40,87,061 

20,82,714 


Totai. 


1013. 

1014. ’ 

^12. 

1013. 

1014. 

ft , 

1,82,38,070 

n 

1,6 (,81,600 

C6-0 

CC-7 

69-7 

42,08,114 

23,30,107 

43,00,7.38 

22-8 

21-0 

19-4 

24,33,672 

11*0 

11’7 

10-9 

1,08.07,231 

2,22,21,410 

100-0 

ItKVO 

100-0 


Thus public funds are coming to take a proportionately larger share 
in meeting the cost of elementarj' education, and the amount of fees collected, 
though it has increased, shows proportionate diminution. 

It is necessary to consider how far expenditure on primary education 
keeps pace with the allotment of additional grants. The recurring grants 
took effect first in 1912-13 and now amount to R49,35,000 annually. The 
increase in annual expenditure on the maintenance of primary schools for 
bOTs since 1911-12 (the year before the grants were made) is now R34:,44,000. 
This, however, does not necessarily mean that grants have not been spent. 
For some Local Governments, such as those of Bengal, Bihar and Orissa, 
Burma and the Central Provinces (which show a short^e in recurring ex- 
penditure) spent a portion of their grants on capital objects. (Such expendi- 
ture is not included in the expenditure figures given above; and the statistics 
regarding money employed on buildings and furniture do not distinguish 
between primary and other grades of institutions.) It is also probable that 
some portion of the grants has been utilised in indirect expenditure, such as 
training, the cost of inspecting staff, etc. 

27. In the primary department of education interest centres round the 
schemes of expansion and improvement made possible by the liberal grants 
of recent years. 

Madras lecords an addition of 794 public elementary schools for boys. In^Bombay 
an extensive prograuiiuc bns been framed and 621 primary schools for boys were 
opened during the year, Bengal on the other hand shou's a decrease of 637 institutions. 
Throughout the presidency there has been a falling ofli in the number of upper primary 
schools, for which, says the report, there is apparent lack of onlliusinsin. The decrease 
in the number of lower primary schools is confined to the western districts and is ex- 
plained as duo to various causes— floods, closer inspection and the conversion of 
some schools into mahtabs. “ The increase in- the number of lowot primary schools 


e,- leu Do.’iras. ums sciiemo of expansion of primary 

education has jnal been introduced ipto Western Bengal; and it is hoped that succeeu- 
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iug reports will bc^ able to announce an all-round advance in tbe numerical strengtli 
of primary institutions.” Tbe decrease in pupils attending primary schools is 18,771, 
The main lines of advance will be the establishment of model primary schools and 
the provision of buildings for aided schools. In the United Provinces an important 
committee has gone thoroughly into the question of primary education, schools and 
scholars show an increase (the latter of 18,622), and various steps have been taken to 
secure some permanence or guarantee of solidity in aided institutions. Programmes of 
extension have been drawn up by many boards in the Punjab. Numbers show an increase. 
The following passage in the report is of interest. “ The theory that there should 
be central upper primary schools surrounded by lower primary branches does not find 
favour in this province; the demand is everywhere for a complete primary school and for 
a board school in preference to an aided one.” The system of centi*al schools surrounded 
by branches has, on the other hand, been recommended by the committee in the United 
Provinces, Burma records a very satisfactory advance^ mainly in monastic schools, which 
will offer a simple curriculum. Bihar and Orissa shows a moderate increase. The report 
and the resolution combat the charge that the grants should have been used to increase 
^the number of schools rather than their efficiency. The resolution says: — “At the 
last census it was found that in Bihar and Orissa the proportion of persons between 
the ages 15 and 20 who were literate was less than one-third of the proportion between 
the ages 10 and 16 who wore at school — ^in other words that very large numbers of children 
leave school either wholly unable to read and write or so poorly equipped in this respect 
that five years suffice to obliterate altogether the results of the meagre teaching that 
they have received.”* In the Central Provinces and Assam the increases have been 
considerable — particularly in the former. In Assam education has been made free 
in middle vernacular and upper primary classes. This has had an excellent effect in 
increasing the number of pupils in middle vernacular institutions. The North-West 
Frontier Province also shows a satisfactory increase in the same class of institutions, 
along with a general increase of schools and pupils. 


28. Some of the reports emphasise the difficulty experienced in obtaining of 
a satisfactory type of building for primary schools. The essentials of such building, 
a building are cheapness, space, good ventilation and light. The Bombay 
report speaks of a type of house with dwarf walls and a roof supported by 
pillars, which is common in Ceylon. Furniture is stored in a small room 
which is constructed at one end of the building and can be locked up. 

Matting is sometimes provided, to be let down as a protection against wind. 

Coolness is ensured by a roofing of straw or locally made tiles. But often 
quite lialf the children are taken out to work under trees for the greater 
part of the school period. Similarly, the Punjab report says that what is 
required, for a small village school- is some form of open airy shelter, which 
need not cost much, supplemented by a shady tree if possible. On the other 
hand, what actually happens is that a few comparatively expensive buildings 
are erected, while elsewhere “ classes are held in private houses where boys 
are huddled together like sheep in a pen and can hardly breathe.” The 
Director recommends a shady tree and a light shelter against rain with a 
store-room for apparatus- Needless to say, no single type will suffice for the 
varying climatic conditions arid the different materials found throughout 
India, ' . . 


29.' The difficult problem of providing suitable education for children O/wMIrcji 
engaged- iii industries deserves special attention and more notice in reports w 

than it sometimes receives. !rhe Bombay report mentions the opening of Vi, industries. 


* Compare sixth Quinquennial Review, para. 324. 
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few fnetory scIjooIs — in most enses without success. The ioliowir.^ nci'oerxi, 
of si milfir attempts in Bihar and Orissa deserves rpiotation in I'nl] : — “ Dni'in.-y 
the year a half-time school was estahlished in connccuon with the Peninsular 
Tobacco Companrs Factory at Monghyr. It has proved very snixespt'ui and 
has now 453 children on its rolls. Xight schools were also estahii.shed ns 
Sahei)ganj for the children employed in the iSaoai Grass Indnstiy and at 
Sakchf for children employed in the Tata. Companyhs T\'or!cs. wl:ile 7 sr.ci: 
schools were established in the OLanbaid sub-division for children er.’iployed 
in the mica factories. In addition to these pi-hcol.^ th-e F^i.^t Indian Railway 
Company maintains, with the help of a rViMncr hoard gi'arl. 3i srheohs near 
Giridih ior the children employed in il.s colherm.-' there. There are few 
large factories in the province, bnt it will he scan that a*tive so'‘]'..s hare lean 
taken for the edneatiori of the children employed in the iarge" ir.dnsirial 
concerns.” In As.sam there are now IIS schools for tea av.rden rhildrcr.. 


F. — Profei>?icr.nl anr] fip-’ci/rl educctlfi.i, 

30- The nurnbor of students in p)Tofcssional a,nrl special schcois and. 
colleges has ri.sen from 204,600 to 213,864. The ma in developments are sf.own 
in the following paragraphs.. The stibjcct of the training; of teacher.^ h:u 
been partially treated above {page 6). There is nothing j^articular to 
record about lega,l education save what ha.s already been said in seciicn If 
and the fact that the nur.'iber.a of those who studv law hare incyea-sed from 
3,877 to 4,083. 

31. The number of those unrler training for the teachers' pirnfession u 
17.100. against 1-5.541 in 1012-13. The record i.p generally one of increase’ in 
the number of training classes with a view to meeting the clem-a-nd for teacl^rs 
raised by the distribution of grants and the creation of new schoohs. The 
following developjments are noticed. In Bowz&oy the scheme ha.s teen trier, 
and has succeeded of utilising diploma -holders of the secondary training 
college for giving instruction in teaching to mastens of aided hierh schccU m 
Poona and for supervising their actnaPteaching in schools. ha.? a 

network of 117 y?/-n<:-trainTng schools for elementaiy teachers. Tlie greater 
number of these”^ are in the western districts, the policy pursued jn Eastern 
Bengal having been one of increasing the numbers in eni-stiag schools anu 
improving the staff but not of multTp lying the institutions. In 1008 tlie 
Government of Eastern Bengal and Assam had framed a. scl’.eme for scfll 
further accentuating this policy and improving the schools. A schenie ha.s 
now been drawn up on the lines of this Eastern Bengal scheme for placing 
all these institutions on an improved footing. In Eastern Bengal several 
schools of this tyjie have already been built: and it is hoped with impenal 
revenues to extend the improved schools throughout the Presider.c}^ In the 
Allfifinbad Training CcUeg'e special courses have-been arranged in cert-iin 
rab.iects and are much appreciated. The direct mefliOd of teaching English 
is said to have produced enwuraging resu]ts‘'yn .the practising school. In 
th& Central Proranecs re-training classes hSv^- been' .opened,’ Tn As.^enr- the 
period of training at the normal schools has been' ^tended to three 3 '’eaTs.. . 
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32. The encouragement of oriental studies is a point on which the Gov- Oriental 
ermuent of India have recently laid stress, as was indicated by the assembling studies, 
of a conference on the subject in 1911. It is dillicult to gauge progress here. 

During the past two years the numbers in oriental colleges have increased 
by 217 and now stand at 1,669. But this by no means represents the total 
of those engaged in such studies. The private institutions wJiich teach 
oriental classics show an increase of 5,032 pupils, the total now standing at 
60,232. In many of these, liowever, the instruction is not of a high order. 

Some of the special public schools are engaged on similar work; but it is 
impossible to distinguish the precise number of these. As already noticed, 
some of the universities have created chairs of oriental studies. The Calcutta 
University has founded a Carmichael Professorship of Ancient Indian 
History and Culture. Madras has secured the professor of Sanskrit and 
comparative philology in the University of Dublin to till the chair of philology. 

The Punjab University has made new appointments in its oriental college. 

TJic University of Allahabad has created a chair of post-Vedic studies, and 
the report of the United Provinces has an interesting description of the 
J'rincess of Wales Saraswati Bhawan or Sansla'it library at Benares, which 
has been constructed and equipped by liberal contributions and £C government 
grant, and was opened by the Lieutenant-Governor during the year. “ It 
provides not only a libraiy, where the Sanskrit manuscripts are securely and 
suitably housed, but reading and lecture rooms where students of Sanskrit 
may have opportunities for receiving instruction and for quiet study with 
ready access to materials for research. It is intended to foster higher Sans- 
krit studies both on oriental and western lines, to be a meeting place of the 
East and the West, of the old and the new, where the traditional learning of 
the pandit, xway be linked with the scientific methods of critical scholarship. 

Gf the offspring of this union high hopes are entertained.” In addition, 
posts have been created of a superintendent of Sanskrit studies and of an 
inspector of pathshalas. The Government of India have made a grant to 
I he Asiatic Society of Bengal to enable that body to utilise the services of 
Dr. L. P. Tessitori in editing the bardic chronicles of Rajputana. Various 
Local Governments have framed schemes, some of them after calling com- 
mittees to consider the subject. The resuscitation of higher scholarship on 
a liberal scale and the blending of pandit lore with modern critical research 
Avill be' a sIoaa^ process ; but the process has commenced. 

33. A school of troiDica,! medicine was sanctioned for Calcutta, and the Medical 
foundation stone Avas laid in February 1914:. The buildings are now com- (ducaiion. 
l>lete and it.’^yas hoped that the school would be opened early this year. 

It is . pq^il^, hovvever, that in consequence of the war there may bo 
some postponement. Steady progi'ess was made Avith the imiJroA'ement and 
rc-constriiction of .the bacteriological laboratory at Parol Avhich Avill be con- 
verted .into. ,a- school of tropical medicine similar to the one AA'hich has been 
started in Calcutta. • 

A scheme -Avas submittfi'd to the Secretary of State- for rendering assist- 
ance to the College of Physicians -and Surgeons of (^vlcutta associated with 
the Albert Victor Hosp^.^Va-t':Belgachia. This independent medical insti- 
tution will now. be affiliatccl with the Calcutta University, and its qualifica- 
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tions will be recognised by Government, In Bombay a College of I’liysicians 
and Surgeons was established for the granting of liuenses and diplomas to 
college students who are not prepared to proceed for university degrees. 

similar body, called the State Medical Faculty, w'as founded in Calcutta, 
Medical Eegistration Acts were passed for the iiresidcncics of Madras and 
Bombay and for the province of Bengal. 

Arrangements were made for the improvement of medical education in 
Madras and for the re-organisation of the leaching staff at the Madras 
Medical College. A scheme was approved for founding a medical college 
for women and a training school for nurses at Delhi. The idundation stone 
of this school was laid by Her Excellency the late Lady Hardinge the day 
before she left for England in February. A proposal was brought forward 
for the creation of post-graduate classes at the King George's Medical 
College, Lucknow, for civil assistant surgeons, and the question of the 
establishment of similar classes in other provinces is under consideration. 
The Women’s Christian Medical College at Ludhiana for the training of 
female sub-assistant surgeons, compounders, and nurses was formally re- 
cognised by government and received a grant-in-aid. It continues to make 
good progress. 

A scheme was introduced in Madras whereby officers of tlie Indian 
Medical Service and civil assistant surgeons serving in the Madras Presi- 
dency are now deputed to the Government Ophthalmic Hospital in Madras 
for definite periods in order that they may receive a systematic course of 
instruction in ophthalmology. A scheme for improving the straining .of 
railita^ assistant surgeons who will in future undergo a five years’ course 
of training similar to tliat given to civil assistant surgeons was sent home 
for the approval of the Secretary of State. His approval has now been 
received. 

34:. The numbers in engineering and surveying schools show a sliglA 
decline, those in technical and industrial schools an increase of nearly 2,000. 
The number in both together is now 13,570, an utterly inadequate total vylien 
it is considered that there are over 47,000 students in arts and professional 
colleges and over a million pupils in secondary schools. Few facts aliout 
education in India are so important and significant as the comparative 
paucity of those who are preparing for a technical career. The rejiort from 
Bihar and Orissa, in remarking upon it, says tJiat the new survey class was 
designed to admit 50 pupils every year, but last year only 14 were admitted, 
and that the admissions to tlic sub-overseer courses fell off. Again, the 
District Board of Bahraich (United Provinces) opened a carpenters’ school 
in 1913 in order to test the reality of the demand for technical instruction; 
notwithstanding all efforts, the carpenters asked that their boys should be 
paid to attend and outside the carpenter class only two or three pupils pre- 
sented themselves. 

In Madras a good deal has been done towards tlie improvement of the 
tannery industry and- the manufacture of t’anfiing extracts. The Sir 
Jamsetjee Jheeieebhoy School of Art and- Llm.^Tictoria Jubilee Technical 
Institute, Bombay, show satisfactory progress: -The equipment of the 
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technical schools at LuoknoAV and Gorakhpur and of the carpentry school 
at Bareilly has been much improved. An interesting development is re- 
ported from the weaving seliools in Bihar and Orissa, where the cost of the 
yarn will be paid by government and recouped from the sale of manufactured 
articles, while the balance, supplemented by a further grant, will form 
a fund for the purchase of looms for successful students. It is proposed to 
open a third mining class in the coal-fields. The buildings of the engineer- 
ing school at Nagpur have been completed. 

35. During 1913-14: the question of making drastic changes in the curri- Agricultural 
cula of the various agricultural colleges in order to attract the right class of education. 
men to them and thereby to increase their usefulness and popularity came 

into especial prominence and was one of the iirincipal subjects discussed 
at the meeting of the Board of Agriculture held at Coimbatore in December 
1913. The only changes actually carried out at agricultural colleges during 
the year under review were in the Central Provinces where the curriculum 
of tlie Nagpur College was altered in the direction of concentrating chemistry 
and botany in the first two years and of pajdng more attention to agriculture, 
veterinary science and engineering in the third year, and in the United 
Provinces where the hanvngo students were removed from the Cawnpore 
College, a separate school being established for them. 

36. The new buildings of the Forest Research Institute at Dehra Dun Forestry 

were completed during the year. education. 

37. A post-graduate course in veterinary bacteriology and sanitary Veterinary 
science to which a certain number of members of the civil veterinary depart- education. 
ment will in future be deputed annually was initiated at the Bombay Veterin- 
ary College. 


VI. — Education, of special classes. 

38. In a short review like the present it is not necessary to deal with the 
subject of special classes under every head. Tims, nothing is said of the 
education of chiefs, since there has lieen no special development during the 
year. 

39. The number of girls in public institutions has increased from 929,927 Education of 
to 1,019,514 and the total from 1,006,636 to 1,102,242. Only 6*9 per cent, of girls. 

the female population of school-going age are at school. The actual figures 
arc still small,-' . Tlie proportionate increase is satisfactory in that it is the 
highest annual increase on record. Beyond these figures there is not much 
to note in the.Wy of general movements. The imperial grants have per- 
mitted of the opening of new schools. The Government of Bengal are ex- 
perimenting with pancliayati unioirgirls’ schools — ^presumably a pendant to 
the boys’- schools of that species. It is recorded that in Madras the number 
of Muhammadan girls at school has more than doubled in the last two years. 

Several reports speak of the large increase in the number of girls reading 
in boys’ schools. The admission of girls into the lower classes for boys is 
often the prelude to the establishment of a girls’ scho'bl. A form of educa- 
tion which does not appi^r to have given satisfaction is zenana teaching. 

In the Punjab it has not becn generally successful*, and the demand for it 
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is siiwll. The reports from the United l'rovinf<*s and IJiliar ami OnsWv rpeah 
uniavotiraljly of it. Jn Bcnj'al alone the work is conshlered to Ftdl of 
promise. 


TJie framing of suitable curricula for girls’ schools is exercising the 
minds of educationists, especially in the rtinjtih, where Qttcen Mary's 
College takes the lead in modern methods r>f iiotrtnf io!i. 'flic InsjJivlress 
in Bengal considers that the work of e<lueati<*n is .sulwrdinated to the idea 
of a ■’ pa‘5s." and the sodal and tiomestie aspects of seh'K»l work are 
ncglcctod. 8lic does not consider the nmtriculalitm to Ihj of re.nl value in 
girls’ .scliools. it is comforting to he.ir that in an aidixl jtunhh Urdti sclm'd 
in Bombay instruction in lir.st aid ami nur.-'ing is regularly imparled by an 
experienced teacher to tlio higher clas-'cs. 


I'rom almost every province tin* cry is for more women teacheivs. Thi.s 
want is undoubtedly one of the main stumbling bl<Kks in the edm-.ytion of 
girls. Its solution on a large scale is .still to seek. Aimuig the steps which 
arc being taken, it may be mentioned that Madnis Inm a hostel for Jlrahman 
widow.s at Triplicane.* It ('onlains 2.'! iKcirdor.s. 

Eiiropran *10. Work Ims progressed in (he matter of lCuit>pean e«Iucatir>n along the 

c^imtxon. general lines indic.'itcd at the f'imla I'onference of lt‘i2, Uinnts have been 

made for thi.s purpose, including and IJtJO.tmO for the erhication 

of the poor in Cjilcutia ami Madras city respectively. 'l‘he inrreas;^ in the 
nnmher nt pupils h.ns htM-n 2.t)l>2. and the total now stamU at dl.t'Ot*. ex- 
clusive of Bangalore .atid otlier places not ciweretl by pntvincial reportSj 
According to the ealcul.ation made In the sixth <|iii:mm’nnial review, over i» 
per cent, (if Bangalore is included, over 1(5 per ii'ut.) of the total domiciti^J 
community are at school. Xumerical piogrcs.s h.a.s been most markcU in 
Madr,as and Bombay, the pupil.s rising by 11‘8 nnd^l0*2 per cent, t lie 
.scheme for the establislnnent of a tminimi (Tillegc for b.uropcans in soiitncrn 
India (in addition to tlie class at Sniiawar, which makes jirovisjon for oPI 
India) is being considered. Siilaric.s have been increased and better tc.iciie . 
are employed in consequence. In ^ladras grants Iuino also been usco lo^ 
the establishment of classes for physical training and domestic economy 
A manual training class for teachers was held in Bengal. T he Lt^vrenre 
institutions at 'Miirroo and Sanuwnr have Inicn improved. • The 1 unja > 
resolution says, “ The year has Ijccn one of steady progi'css. .and there is no 
longer any difficulty in obtaining a g<wl education in a liill climate ,at 
moderate expense for children of the Anglo-Indian community. 

Rhihammadan «. In April 1913, the Government of India is.sued a circular containing 

education. suggestions on the education of MuJmmmndans. I t wa.s pointcil out t-na • 
tins section of the comiminity, while it now held its own in* 
schools, was still backward in the liiglior grades of instruction, ^nc 
measures of improvement suggested were that vtaktnhif should be cnconvageo 
to adopt a secular course, that the teaching of .Urdu should ho proviaeu 
where necessary and th,at special text-books should be framed for semi- 
secular maktahs. It was thought . tliat existing inadr.assas and Islamia 
colleges and schools should be improved aijd new schools established for 
Muhammadans in suitable localities. The; provision of- Muhammadan 


o 
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hostels and the appointment of Muhammadan teachers and inspectors and 
of a reasonable number • of Muhammadans to committees and governing - 
bodies of institutions were also mentioned among other matters requiring 
attention. These are still under the consideration of some of the Local Gov- 
ernments. - 

Muhammadan pupils have risen from 1,625,054 in 1912-13 to 1,699,449' 
or by 4-6 per cent, against an increase of 4*S per cent, among Hindus. The 
remarkable increase in the number of Muhammadan girls at school in Madras 
has already been noticed. Similarly in Bengal the increase among Muham- 
madan girl pupils was more than four times the increase of the previous 
year, though the Director observes that the progress made by Muhammadans 
as a whole is very slight. In Bihar and Orissa there was a slight decline. 

It is interesting to find that in several reports mention is made of the 
readiness of Muhammadans to enter the common schools and of the un- 
popularity of special institutions. Notwithstanding satisfactory progress 
✓ in the number of Muhammadan pupils in Madras, schools chiefly intended ' 
for this class of the community decreased and their pupils fell off by over 
10,000. The Muhammadan high school in Bombay, which offers many ad- 
vantages, is shunned by those who can afford to send their children to other 
institutions. The Director in Burma, in answering the question whether 
Muhammadans are really apathetic in the matter of education, says that 
their only apathy seems to be in not wishing to send their children to purely 
Muhammadan schools. 

Muhammadans still show hesitation in entering technical schools. The 
; .resolution on education in the Punjab quotes the following extract from 
the presidential address recently delivered at the All-India Muhammadan 
Educational Conference. “ Thirty years ago the cry of the Indian Mussal- 
mans used to be the cry of despondency, that in the matter of English 
education we have allowed ourselves to lag behind. Thirty or forty years 
hence I am afraid the burden of our cry would be that we have fallen behind 
all other communities in the peaceful avocations of manufactures, commerce 
and industry.” 

The progress made at the Islamia College, Peshawar, has been men- 
tioned. The Government of India have now made a liberal recurring grant 
to the Islamia -'.College at Lahore, while the Government of the Punjab has 
given over 1^' lakh as building grants to Muhammadan high schools and 
has accorded,^ concessions by way of enhanced scholarships and remission of 
. .fees... "C 
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APPENDIX. 


t showing <province hy jpromnce the amounts of invperial grants filaced at the disposal of the Local Governments 
over and above the expenditure in 1910-11 and the aniounts expended by them. 


aca* 

Partioulara. 

1910-11. 

1011-12. 

1012-13. 

1913-14- 



It 

R 


B 


B 



(In Inkbs.) 

(In lakbs.) 

(In laklis.) 

(In lolcbs.) 


Available . 

• •.* 

67*61 


67*61 


67*01 




Non-r ocurring O‘o7 

Balance, non-rccur- 

4*53 

Balance, non-rccur- 

1*22 




grant. 

ring. 


ring. 






Bcourring grant . 

10*00 

Previous 'rocnrrring 

10*00 




TOTAr. . 64*18 



grant. 






1 Non-rceurring grant 

8*70 

Now recurring grant 

6*83 





Totai. 

80*84 

Now non-recurring 








' grant 

40*00 







Total 

124*60 


1 Spent 

67*61 

69*06 


79*02 


95*20 


Balance . 

•- 

-1-4*63 

> 

-1-1*22 

-1- 20*40 

• i 

Available . 

• • 

60*98 


00*98 


60*08 

% * 1 



STon-r ecurting 11*02 

Balance, non-rccur- 

3*12 

Bxcoss in 1912-13 . 

4*44 




grant. 

ring. 






1 





02*64 




Totai. . 78*00 

Bccurring grant . 

7*76 



1 






Previous recurring 

7*76 






i 

grant. 






Non-recurring grant 

8*00 

Now recurring grant 

6*93 







Now non-rcourring 






Totai. 

85*86 

grant. 

38*76 







Total 

114*97 


Spent 

C0*98 

74*88 


90*29 


90*60 


Balance 

1 

« • • 

-^3•12 

✓ 

— 4*44 

+ 24*37 


Available . 

• • 

03*38 


00*92 


00*92 • 




Kon-r oourring 24*60 

Balance, non-rccur- 

+ 19*78 

Balance, non-r ocur 

38*64 




grant. 

ring. 


ring. 




, 

Totai. . 87*88 

Bcourring grant 

12*26 

ProviouB recurring 

12*26 


< 





grant. 






Non-rcourring grant 

28*00 




’* 





Now rcoiuTing grant 

13*66 




*. — 

Total 

120*06 

• 





* 



Now non-reciirring 


• 


- 




grant . 

76*00 



• 

' •'A 



Total 

200*27 


Spout 

03*38 

08*10 


82*41 


88*92 


Balance 


-1- 10*78 

-1- 38*54 

+ 111*36 



















APPENDIX. 


Slatcmmt sltouwg prni incc by pioviwr tic amoimls of mjfcriol plami at the ili'-jwal of lie Local Gorernments 

over aud almr the crjtnulitnrc in WUt-JJ and the nm'nvh cTjicndnl hij fZ/'m— contd. 


rrovinco. 

Ptrlituln'S. 

I'lio n. 

ifliMi. ! 

1 

l!)|2-I3. 

1 

1 1913-1 1. 

1 


\ 

1 

i 

1 

n 

(In 

n 

(IntiUin.) 1 

R 

(InI-kU.>,) 

1 

j (In IiUiA) 

United Provlncti . 

AtmIiMp . 1 

■■ 1 

5!>2I 

00-21 

' 0924 


1 

1 

i 

1 

1 

Nnn-r cftirrlnc Ifi-i*! i 
front. 1 

nftn tcrur- i'r»7 

nnjr. 

' IW\are, no->wjr- 3-23 
tins. 

1 




ToT.a . 7.Vlr> j Bwnrrlnitgnnt . S'l.'. 

^ Kon-td-ntritiRftro'il C'OT 

rrt'viom wxirnn? S-S 

1 gnnt. 

1 

Kew reenrring grant ® 51 

1 New non-reenrring 

grant . . 4230 





TotaT/ . Bl'fiG 

i 




t 


Total , ] 19-03 


Spoilt . 

riO-21 

fi7-r.s 

78-.03 

81 -M 


BiUnee . 

1 


+ 3-23 

i 

4’37’5G 

Pnnjib 

AwUftblo , 


ni-w 

3inn 

31-09 




Non-r oenrring 900 
grant. 

lUloiif 0 , non*rccur- C*23 

rin?. 

EjwtMin 1013-14 . CO 

3439 




totai, . dn-oo 

Itecurrinft gnnt . ‘I'CO 

Non-rc'-urringg™’'! 

ProTions reemring 4-00 
grant. 




1 t 

i 1 

I 

Total . 4tf32 

Now reenrring grant SSI 

New non-ttentring 
grant . . S-l-S 




1 


Total . 68-03 


Stwnt 

31-iKI 

38-70 ! 

-10-92 

Cl-77 


B>l»nco . 

” 

+ D-23 

1 ‘ ■ —-CO 

i 

+ 1328 

Itimnii 

ATnflivblo . 


2t-S7 i 

! 2f27 

2427 

' 



Kon-r 0 c n'r r 1 n g 8"00 ] 
grwit. 1 

1 Bahneo, non-rccnx> C'39 

1 riag. 

BManeo, non^rccor* 3*53 
ring. 




Total . 32-27 ; 

1 Beenrring grant . 3-00 j 
Kon-teenrring grant 1-fiO 

Prarlon-! lecnrrlng 3-tXl 
grant. 

Now raenrring grant 3*07 





TOTAL . 31-10 

Now non-tccatring 
grant . . 2I-J3 

total . SS'12 


Spent 

21-27 

2fi'S9 

1 ' 3ll-(l3 ' 

30-86 


BitAnco . 

•• 

-fn-39 

■' ■ -f-3-03 

4*22^6 
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APPENDIX. 


sJioimng province by province the amounts of imperial grants placed at the disposal of the Local Governments 
over and above the eocpenditure in 1910-11 and the amounts expended by them — contd. 


[100. 

Partiaulors. 

lOIO-lI. 

1011-12. 

1012-13. 

1913-14. 




B 


B 


B 



(In lakha.) 

(In lakhs.) 

(In lakhs.) 

(In lakhs.) 

Drissa . 

Available . 

• • 

• • 


27-32 


27-32 





Booniring grant . 

5-30 

Balance 

3-04 





N on-rocnning grant 

3-00 

Brovioas recurring 

6-30 







grant. 






Totai. 

36-02 









Now recurring grant 

6-23 


* 





New non-recurring 








grant 

33-78 







ToTAn . 

74-07 


Spent 

• • 

27-32 


32-68 


46-01 


Balance . 


•• 

-1-3-04 



-f- 28-70 

ovincos • 

Available . 

• • 

24-41 


24-41 


24-41 




Non-r eourring 4-00 

Balance, non-tocnr- 

2-76 

Balance, non-reoux- 

2-17 

• 



grant. 

ring. 


rmg. 





Totai. . 28-41 

Beonrring grant 

2-05 

Previous roourring 

2-06 







grant. ’ 






Kon -recurring grant 

1-60 









New reourring grant 

2-60 





Totai. 

31-02 









Now non-recurring 








grant 

17-76 







Totai. 

40-07 


Spent 

24-41 

26-86 


29-46 


31-60 


Balance 

• • 

-t-2-70 


-k2-17 

-i-18-47 



‘ 







Available . 

• • 

. • 


11-04 


11-04 





Boourring grant 

1-86 

Balance, non-recur- 

•20 







ring. 






Bon -recurring grant 

1-00 









Previous reourring 

1-86 





Totai. 

13 80 

grant. 








New reourring grant 

1-77 















New non-rcourring 








grant 

13-00 


- 





ToTAn . 

27-86 


Spent » 

•• 

^ '•.a 

11-04 


13-09 


17-34 


Balance . 

* 

a 


-1--20 j 

-i- 10-62 
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APPENDIX. 


mi sJioioing ‘province by province the amounts of imperial grants placed at the disposal of the Local Govemm&ds 
over and above the expenditure in 7910-11 and the amounts expended by them — contd. 
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APPENDIX, 


showing ^romnce hy province the amounts of imperial grants placed at the disposal of the Local Governments 
over and above the expenditure in 1910-11 and the amounts expended by them — conoid. 


ace* 

Particulars. 

1010-11. 

1011-12. 

1912-13. 

1913-14. 



B. 

(In loh^.) 

1 (In lakhs.) 

B 

(In lakhs.) 

B 

(In lakhs.) 

Bengal 

>m* 

Available 

• • 

36-90 

1 

Non-r eourring 11-17 
grant. 

• • 

• • 




Total - 47-07 

\ 



Spent 

3S*00 

1 

40-11 

-• 

‘ • 


Balance 


■+-C-96 

i 

•• 


Available . 

« • 

370-09 

370-09 

370-09 




Non-y o c u r r in g 91'00 
grant. 

Balance, non -recur* 66*80 
ring. 

Balance, non-roour- 62-47 
ring. 

1 

1 



Total . 401-09 

Bcctuxing grant . 67-04 

Non-rccnrring grant 07*26 

I 

Previous recurring 67*04 
grant. 

I Now recurring grant 60-47 

Now non-recurring 

grant . . 320-42 





Total . 660-24 






Total . 860-49 


Spent 

37009 

405-23 

497-77 

650-11 


Balanco 

■ • 

66*80 

62*47 

300-38 


— -Tliero ia iv dieoropanoy bot'vrooa tho balances as shown for tho provinces in detail and the figure for all>Indio. 
o to tho adjustment of grants consequent on the rodisttibution of territories in 1912. Tho result is that tho all-India 
; the end of 1013-14 Is short of tho addition of tho detailed figures by 3Et4,07,000. 

xponditnro in Ooorg duiing 1010-11 was Topoi ted as 3174,000. As this far cxeoeds any previous oxpendituro (and evon 
iituTO in 1911-12) it has been thought bettor to enter tho 1909-10 figure in tho first column of figures as being more normal and 
itivo. t* 
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GSNEjRAL 


Abstbact Statement of Expenditdre on Poblto Instruction in the 


(For details see 



TOTAIi DIRECT EXPENDITDRE ON PUBLIC INSTRUCTION. 

TOTAL 


UmvEBSixT 

Scnooi, EnnoATioN, 

Bcaooi, EnuoATtoir, 




Education. 

Oekehal. 

Sfeciau 





Colleges 



Tiaiidng 


Total. 

University. 


Arts 

forPto- 

SccondaiF 

Primary 

Special 

Schools. 



Colleges. 

fessional 

Training, 

Schools. 

Schools. 

Schools. 



1 

2 

3 

4 

6 

D 

|B| 

8 

9 


R 

R 

R 

R 

fi 

R 

R 

fi 

I. 

6C,9G,108 

20,79,380 

2,23,89,638 

2,22,21,410 

20,02,887 

37,09.418 

6,87,68.841 

] 21,21,668 

■ (.For Female? 

78.162 

23,030 

33421.372 

33,80,644 

4,60,117 

2,39,667 

74,93,088 

) 

Totai. 

57,74^70 

27.03,316 

2,67,11,010 

2.60.01,054 

244 : 3,004 

40,08.975 

6,G24i24>29 

21,31,668 

2, (a) PcTcentagea of 

B-95 

S-49 

16*17 

15-81 

6-33 

6-13 

62-88 

2-16 

Provincial ex- 







penditnie inola- 
ded in colamna 

2 — 17 to total 
Frorincial ex- 









pendittiro on 
PabliG Instrac* 






• 



tion. 






• -f* 

.a. 


(6) Percentages of 

•17 

•04 

8-98 

60-84 

1'8B 


73-51 

•• 

X<ocal i!'and ex> 
penditnro inclo- 






c' ' 



ded in colamns 








''>2, 

2 — 17 to total 







Mn 1 ar 

Focal Fund ex- 
penditore on 









Poblic Instrnc* 







- • • 

f 


tion. 









(c) Pereentages of 

•84 

•07 

21-76 

64-06 

•36 

z-fi 

79-85 

•• 

Municipal ex- 
penditure incln- 
ded in colamns 









3—17 to total 
Mnnicipal ex- 
pen^tnro on 
Pnlilic Instrae- 
tion. 




. 




2-12 

(d) Percentages o! 

•6-76 

2^70 

2S-65 



total ezpendi* 


a. 





L , 









tore in coloxans 
2—17 to tota 

i 

1 




* ' 

S. 



cxpcnditore oi 
Pablic Instrae 

1 






j 


tion. 

1 



• 



r 
































TABLE 11, 


37 


SEVERAL PrOVINOES OF BRITISH INDIA FOR THE OFFIOIAL YEAR 1913-14. 


General Table lY.) 


INDIREGr EXPENDITURE ON PUBLIO INBTRUCTION. 







special 


bb 

Total 








Expenditure 

> 

Diieotion. 

Inspec- 

tion. 

Scholar- 

ehips. 

Buildings. 

Grants for 
furniture 
and 

apparatus 

Miscella- 

neous. 

■ 

on Public 
Instmotion. 


B 

11 

13 

13 

14 

16 

16 

17 ‘ 

18 

R 

R 

R 

R 

R 

R 

R 

R 

J-For Males 1 

8,27,821 

46,17,949 

16,88,461 

1,36,67,145 

23,46,630 

89,01,794 

3,39,71,348 

10.02,23,877 

1 For Females 3 

8,27,821 

45,17,049 

16,88,461 

1,38,07,145 

23,40,530 

89,01,794 

3,39,71,348 

10,02,23.877 

Total. 

2.27 

11-67 

2-41 

20-46 

4-21 

4-05 

47-12 

100 

2. ( 0 ) PotconiagcB of Pro- 









Tincial expendi- 
ture included in 
columns 2 — 17 to 









total Provincial 









expenditure on 
Public Instruc- 









tion. 

• • 

1.26 


19-26 

2-07 

2-02 

26-40 

100 

(6) Percentages of Local 



P 





Fund expenditure 


'id 







included in 



f ’• - 






columns 2 — 17 


it ^ 







to total Local 

•3r 








Fimd expenditure 









on Public In- 









struction. 

.. 

>34 

>03 

. 16-33 

1-18 

2-27 

20-15 

100 

(c) Percentages of 



v'?- 

- 





Municipal ox- 



*v 





ponditure includ- 
ed in columns 









2 — ^17 to total 





"" a 




Municipal ox- 









pendituro on 









Public Instruc- 

>82 

4-51 

1-68 



8;88' 

33'OD 

• 100 

lion. 

(d) Porctmtages of total 
expendituro m 
columns 2 — 17 to 
total expendituie 


-*44^ 1 



TV 

* 














»• 





' 

* 


• , 



on Public In- 


. r 

• 

• * # J* 

4 

• 



struction. 
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GENERAL 


Ajjstbact Statement ob Bxpenmtube on Pobuo Issthuctioninthe 

{For detaik see 


TOTAL DIRECT EXPENDITORE 



UsivimsiTr Education. 

School Educatiok, 
Genehal. 


Arts Colleges. 

Colleges for 
Professional 
Training. 

Seeondoiy 
Solioola. '' 

Primary 

Schools. 

1 

2 

3 

4 

6 


JS a. p. 

S a. p. 


S a. p. 

3, Average annnol cost of educating each pupil in — 





rOost to Fiovinoial Revenues 

Government Institutions . < 

(.Cost to Local and Mnnieipal ItVinds 

174 2 8 

a 10 u 

287 2 4 

14 0 

n 

■ 

ToTAn COST 

258 10 5 

373 4 4 

43 7 8 

. 

m 

Y >Yi . . .Y ■ ■ • f Cost to Provincial Revenues 

Local Eund and Mumoipal ) 

Board SeUools, (.Cost to Local and Municipal Funds 

4 16 11 

11 13 1 

■ 

m 

10 6 

4 16 

TotaIi cost . 

100 1 1 

78 7 1 

13 2 3 


Institutions .in Native • 

164 12 8 

• a ' <* 

18 4 11 

4 6 1 

States. j 

(. Cost to liocal and Municipal Funds 

•• 

hr » • 

.. 0 10 7 

0 7 4 

Total cost 

195 16 11 


. 30 7 3 

m 

, ( Cost to Provincial Revenues . 

Aided Institutions , C 

(Cost to Local and MumcipalFunde . 


123 14' 0 

6 7. 4 
1 11; 4 

0 10 8 

,117 

■ > 

Total cost • . 

139 7 2 

220 0 n 

23 0 0 


Unaided Institutions ..... Total dost 

71 4 4 

82 8 11 

IIIQIQQ 


.. rCosttoProviaoialRoYonues. . * 

AinnslituUons . A 

C Cost to XaoccJ and Municipal Pusds • 

60 10 3 

17 6 

245 8 0 

1' 0 11 

5 G 1 

2 16 

H 

Total cost 


331 , 7 10 

25 0 -4 

4 13 10 
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SEVERAL Provinces op British India for the official year 1913-14 — contd. 


General Table IV.) 


ON PUBLIC INSTBUOTION. 

SonooL Ndvoation, Special. 

Total. 



Traiiwg 

Schools. 

All other 
Special Sohools, 


6 

7 

8 

0 

R a. 2>. 

jR a. p. 

R a. p. 






3. Average annual cost of educating each pupil in — 

149 3 6 

110 10 6 

46 4 11 

Cost to Piovinoinl Bovcnacs . . . *] 





1 

Covornnient Institutions. 

0 7 7 

10 8 

0 11 3 

Cost to Local and Municipal Funds . J 


168 2 10 

129 7 0 

03 15 0 

Total cost. 


4 0 7 

8 7 0 

16 7 

Cost to Provincial Bovcnacs 

Local Fund and Municipal Board 

oa 2 11 

35 14 3 

4 0 11 

Cost to Local and Municipal Funds . J 

Schools. 

. . 09 3 8 

-64 12r 1 

■B 

Total cost. 


1— 



Cost to Native States Bovenuos 

) 





^Institutions in Native States. 

■■■■ 



Cost to Local and Municipal Funds 

) 



, *• 



192 15 2 

37 12'll 

8 2 4 

Total cost. 


100 9 8 

3 9. & 

2 2 3 

Cost to Provinciol Bovenuos 

J 



' 


f- Aided Institutions. 

0 8' iO 

3 1 18 8 

13 9 

Cost to Local and Municipal Funds 

) 

nmm 

■14 3 6 


Total cost. 


64 7 4 

11 . 8 10 


Total cost ..... 

Unaided Institutions. 

120 6 0 

10 8, 6 

2 15 3 

Cost to Provincial Bovenuos • 

) 





> All Institutions. 

17 14 4 

1 16 1 

2 2. 0 

Cost .to Local and Municipal Funds . 

3 

161 13 >.7 


umiimQiiQ 

Total cost.' 

f 
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GENERAL 


Colleges, Schools and Scholars in the several Provinces of 


CiisB i.tn> msTtiimoiis. 


1 


TfiglLab 

Orieotn) 


usirsssztr sovoatzo?. 

AtU Cotkgei, 


Cotteffa for Profettional Training. 


Law • 

Bledicino 

Engineering 

Teaching 

Agticnltiuo 

Vctetloai? 

Commeteul 


T07i£ 


6CI100I. EonoATioii, GEineiLAi.. 

Suondarv Eehoo i. 


Tor Boys-- 

ingh Schools «••«««•• 

Middio school. ; : : : : 

For Qlxla*- 

Hlgh Schools «••••••• 

UIMI, school. . ; : : : 


Totak 


Primary Settoob. 


Tot Boys 
For Gills 


Total 


School EonoAnoK, SrEcuLr 


^ninins Schools forSTuters 
Tninlng Schools lor Ulatxosses 
SehoobolAzt « • , 

lAtr Schools • • • 

hlCfUcal Schools . • 

Eoasxotlng and Snrreylns Sd^ools 
Tccoidat Bs>d IMasttiftl bdiools 
Oonmorcisl Seliools • 

J^collaral Schools 
Jlrfo*TO'vtotT Schools . 

Oaict odiooli • • . 


Total «• 

Total OT (^uxon atd schools or Bmuo Issrarcnon. 


FUBIiTO IK 


UiroEE Fdbi.10 

Mnnsged by Government. 

l&tnagef 

by Local Eunds 

Humber of 
InsUtatlons. 

Hamber of 
Brbolan on the 
rolls on aist 
Match. 

Average 
aninher on 
the tell, 
monthlr during 
the rccr. 

1 Average daily 
' attendance. 

Ktimber of 
InsUtutlons. 

Koinbcr 
of Seboisn 

on the tolls on 

3Ut March. 

2 

a 

4 

5 

6 

7 

25 

2 

8,eii 

382 

8,408 

304 

7,653 

265 

4 

1 

485 

26 

10 

4 

4 

0 

a 

1 

1 

2,841 

1,676 

1,211 

654 

166 

172 

92 

2,800 

1,667 

1,238 

608 

104 

17G 

06 

2,112 

1,638 

1,078 

020 

165 

174 

77 

1 

— 

8 

so 

18.795 

15,070 

13,789 

8 

6X0 

220 

70 

70 

72,166 

11,000 

7,295 

70,323 

12,224 

6,515 

C).6SS 

1(^720 

56 

/ 816 

V/. 877 

3RB13 

43,070 

131,384 







18 

8 

26 

2,070 
. 7J6 
2,502 

2,016 

666 

2,466 

2,391 

525 

..1,886 

* * • 

w, - »■ 

132 

1,017 

421 

07,557 

05442 

' ’ ri 

iM 

103,010 

540 

579 

28,039 

45,002 

27,125 

43,806 

'Vr ^21,583 
*. 31,271 

' 32,213 

2,360 

■■ 

1,066,743 

/l21,603 

1,110 

73,731 

70,491 



i|^,^iSp05.380 

328 
29 
5 
1 
11 
7 
26 
' 9 

7 

77 

11,005 

801 

1,288 

14 

1,002 
575 
. 1,575 
S50 

**1,202 

5,709 

10,088 
' -^855 
* 1,270 

' 16 
1,933 
610 
1,520 
410 

" 1,201 
5,584 

' ^ 9,788 

762 
1,047. 
16 
1,B1S 
665 
1.290 

4.408 

251 

3 

' *’ 40 

1 

2.240 

81 

384 

■MIQ 

■Dl 

21,090 

.21,180 

303 

5,090 I 








211,024 

203,309 

ITO'.TOS 

56,146 

•S'U ' . 

3,BS8,8Tft j 


IJi?; 
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British India for the official year 1913-14. 


atlTUTIONS. 

CCABS oy ItfSTITUTIOKS. 

SIAKAOXHXMT. 

and Munlctpal Boarda. 

Maintained by Katlva States. 

, ATenBe num- 
ber on tbe tolls 
monthly during 
j the year. 

ATcrage dally 
attendance. 

Knmhct o( In- 
stitutions. 

Number of 
Srbolnts on the 
rolls on 31st 
Ifarcli. 

Average 
Biimbec on the 

roUa monthly 

dtiring the year 

Average dolly 
atteadanee. 

8 

0 

10 

11 

12 

13 

1 

608 

26 

D 

• « 

• 

456 

22 

6 

3 

640 

« 

• « 

608 

605 

UdlTEBBIly NnUOATIOir. 

Arts Oolkset. 

Biwllsb. 

Oriental. 

OeBtge$ far Pnfenionat Training. 

lAW. 

Medlelne. 

Engineering. 

Teaching. 

Agrlcnlturs. 

Vetorlnaiy. 

Toial. 

SoBooi^ Eduoahoh, OntrcBAii. 
Beeoniajv ScJtoob. 

For Boys — 

High Schools. 

vSmSJnlar } ^ddle Schools. 

Bor Girls — 

High schools. 

V^Suar Schools. 

TOXAb 

Primary Sehoob. 

Bor Boys. 

Bor Girls. 

TOVAU. 

SOHOOL BnlrOATlOlt, RPUnrAT. 

Training schools for Unsters. 

Training Schools for Ulstr^^. 

Schools of Art. 
lav Schools. 

Medical Schools. 

Bntfnrarlng and Butveyhm Schools. 

Kchnical and IndustilalSchooIs. 

Commercial Schools. 

A'grtcnltural BchoCls. 

Keformatory Schools. 

Other BChooIs: 

ToSAh.... 

TOXAL 0» COIXEOEB AHD SOHOOU OV BUSblO IZfSTAlrOXrOir, 

641 

484 

8 

640 

668 

60S 

20,688 
46, 860 
117,088 

123 

1,806 

18,860 

40,608 

06,880 

• • 

.±, 80 
i,4i»- 

. • so 

.140 

• 1 
. . 3 

0,660 

9,627 

1,310 

303 

.128 

9,201 

8,026 

1,208 

278 

118 

7,771 

7,689 

009 

203 

01 

186,1^3' 

'<il0'^‘*iBO,44O 


20,042 

19,820 

16,663 

1,877,880 

nf,730 

1,477,621 
- 84,220 

il'iF 

: ' 202 

102,304 

23,660 

' 186,186 
28,064 

140,647 

I5,B80 



3,411 

216,054 

209,250 

156,036 

2y2D8 

-SS 

\ ‘*2,173 
' - : 103 

830 

2,134 

28 

■-1,742 

83 

* • 263 

19 

80 

43 

• • 

405 

610 

81 

) 37 

i ” 

. T. 393 

460 

76 

86 

250 

305 

4,847 

„4.242 



•C-. 20 

1,056 

• ' ' . ';070 

666 
* '<t-‘ 

' 2,184,180 


• 8,638 

233,602 

230,608 

173,860 

':*> ,.5-:’^* .: • • • — — — 




































tlSIVEBSITY EDTfOAnOH* 

AtU CoJteges* 

I^flgUsh 
Oriental 

CoUtgn /or Pro/oMfonol 
taw ■ ■ ’ ‘ 

Medloino . 

Englneeilng 
Teacblng • 

Agticultoie 

Vetetlaary . 

CommeRUii 



For Boys— 

BlgliSclioob . ; 

jnaaio SciiooB ^Veitacnlar 


Fot Glib— 

HlghBchoOb ; 

UldtUs Ecboou ^Yeniacalai 


for Boys 
For Girls 


Tiimarji ScSoolr. 


TOTAli 

Bonool Edwoihos, Speoiai. 

Training Bclioota for - 

Training Schools (or Mistresses 
Schools ol Art 
taw Schools . 

E5g'^ri^B“^4 Burroflng Schooto 
TKhScSanillndnstrlal Schools . 

Coininerclal Schools • • • 

Agricultural SchMls . 

Bitormutory Schools . 

Other Schools 

TOTAL 

rOTALOPOoiMors ABO Sonoois OP POBUO 
issTiiocnos. 


purVATB 

. (Ai Banslcnt 
• - jel AnyothctJa^ 


. < For Boys 
mainly I Olrls 


.0. ^bo ’’ ' 

t- .,o„op« bmWW^.. 


...Girls 

(h) TboJE^P%ap||H||K> *TlQya 
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tABLE ill— coHtd. 

of British India for the official year 1913-14 — oontd. 




y 

ituttBcn OF sonoLAns oh tbc 31bt of 
UAAO n XiEMlHlHO 



' 

Grand Total 
of Institu- 
tions. 

Grand Xotnl 
of Sdioliirs 
on tlio 3l8t 
of Hai^. 

llnEliali. 

A Classical 
Lansuaeo. 

A Yorna- 
cular 
Languaeo. 

Mumbctot 
girls In boj'S 
schools. 

Nnmbor of 
boys In eirls' 
scbools. 

•1IA5S OF IRBmirrioss. 

W 

23 

24 

26 

20 

27 

28 

1 

125 

21 

37,620 

1,000 

37,167 

301 

20,105 

1,641 

10,776 

162 

165 

* * 


UMVERSITT XlnUOATIOH. 

Arts Colleges. 

EncIiMi. 

OnentAL 

21 

4 

4 

33 

3 

1 

1 

4,055 

1,670 

1,211 

703 

156 

172 

02 

3,434 

811 

700 

021 

17 

.. 

32 

■* 182 

1 

00 

6 

• • 

la 

Cottesci for Profrttionat Tmniwi. 

lAVf . 

Medicine. 

Unctnccrlng. 

Teaching, 

Agriculture. 

Vclcrlnary. 

Commercial. 

100 

47,254 

43,101 

21,708 

20,110 


•• 

Total. 

1,840 

2,074 

2,250 

406,150 

310,465 

225,000 

431,818 

220,600 

1,205 

174,617 

27,004 

30,787 

448,670 

300,182 

220,201 

H 

•• 

SOnOOL EnUCATlON, geseral. 

Steondatu Sthoclt. 

Vor Buya^ 

High Schools. 

Ve^cBlar } Middle Schools. 

157 
210 
203 • 

21,312 

10.501 

21,025 

18,088 

16,105 

230 

4,410 

010 

2,430 

12,401 

11,480 

10,720 

m 

2,321 

2,670 

2,010 

For Girls— 

High Schoob.. 

vSacuIor ^MWd'oSoboob. 

0,840 

1,071,112 

003,051 

247,000 

1,027,702 

24,607 

7,807 

Total 

110,050 

14,722 

4,073,010 

644,755, 

64,400 
_ 13,302 

1*82,013 

23,117 

4,084,344 

642,254 

386,310 

20,803 

Primary Schootf, 

Tor Boy^. 

For GIrli. 

131,372 

6,618,07* 





, 20,808 

lOT.tL 

010 

88 

10 

1 

■ 21 
10 

• „:230 

• • 71ft 

7 

0,120 



^*S|K 

2,042 

1 175 

220 

” S22 

1)0,483 

14,082 

1,676 

604 

"1,037 

108 

8,023 

330 

11 

• 1,032 

130,052 

00 

30 

38 

” 231 
70 

' "0,O71 

21 

3 

” 668 

Training Schools fur Masters. 

Tmlning Schools lor Mistresses. 

Schools of Art. 
lAiiv Schools. 

Slcdical Schools. 

BnginccTing and Surveying Schools. 

Technical and Industrial Schools. 

Coiomcrclal Schools. 

Agrlcultiitnl Schools. 

Itclormatory Schools. 

Other Schools. 

7,201 

205,700 

lO.LOS 

102,761 

,108,3)0 

0,645 

602 

Total. 

146,018 

0,812,S50 


65.1,745 

0,742,710 

410,002 

20,207 

Total of Collloes ard Schools of boblio issTBtiOTioit 

1,521 

1,244 

10 

25,771 

304 

6,057 

1,600 

2,141 

08 

37,278 

22,008 

850 

357,228 

11,414 

146,4^ 

af O ^ 

“W- 8l6 
< 6Dl 
113 

21 

MF2b,67i 

|k^ 602 

“ 30,000 
, 21,516 

, .08,770* 

,15^870 
' 30.1CB 

8,024 
602 

3,550' 
2,308 
Ut. ,.,,1,77, 

340,347 

11,110 

14,008 

008 

64,731 

3,430 

1,120 

300 

J 28 

r «d' * ' » 

■ ’*^•^5,018,' 

%A^rr 

SS.I3&; 

‘s,688,‘ 

c 

3 

120 

.'.tW54 
4y830 
" 104 

PlllYATll INSriTimONS. 

1. Advasoed TEAcniNa — 

(а) Amhio or Fcisinn. 

(б) Banshnt. * 

(e) Any other Oriental Clos-io. 

2. ■Elementahy TEAcmsa — 

OI)^s } Vernacular only or mainly. 

;; G?rS } Koran only. 

»» B?¥* OmER SCQOOtS SOT COSFOnUlKG TO 

. „ Girls S l>2:FABTUCKTJLn STAHOASnS. 

30,715 

\m^ -mEm 

332,010 

! 

430,816 

42,300 

0,026 

Total. 

185,388 


f 846,438 



402,038 

30,132 

gbamd total. 
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. fiBNEftAi 


Number of Scholars on 31st March 19H in the several Provinces 


i — — 



[ 


UlDDUB, 1 








E 

ittfopeau 
AAnglO' f, 

Lodlana. ^ 






ranb, 

OUien. 

TOIU. 



nn 

] 

Tvlsti&ns. 

1 

Iralima&s. 

Kob> 

(rabmana* 

daai. 

7u(I(Uilats. 

UKIVEIlSlir EDDOATIOH 











Acta Cofitcdca 


160 

900 

ts^eo 

77,008 

3,788 

868 

442 

399 

87,167 

llDgUsb 

. 

‘ {fooiiIc , 

80 

100 

so 

. 75 

4 

1 






fMale . 


1 

1.000 

102 

450 

,, 

•• 

11 

1,M0 

OneataL 

■ • • • 

‘ tl^male • j 


*• 

•• 

•• 


•• 

•• 

” 


couaais roB Prorrasioim Trumno. 









tfiU 

1 



rUsle . 

7 

46 

J,B17 

1.0,1 

347 

1 

85 

e 

■ • 


* llcznale . 

.. 

• • 

•• 

1 

•* 

•• 

•• 

•• 

Ucdieme • 


4 Male . 

• irrmale . 

121 

SO 

65 

21 

412 

4 

818 

0 

64 

1 

3 

118 

12 

21 

2 

1,607 

09 




122 

26 

404 

480 

64 

2 


1 

1,211 

EngmcuiDg . 


' {remile , 



• • 

• • 

*» 

•• 



656 

47 



fUale . 

16 

28 

S3< 

223 

118 

2 


1 36 

TcacUmg « 

« • • 

‘llcmale « 

33 

13 

• • 

1 

*• 

• • 


' * 

02 





1 

43 

30 

1 

• • 


»• 

OomsittcUt • 

1 • • • 

■ Ircmalo . 


•* 

»• 

*• 

• » 

• • 


* * 

** 





8 

61 

GO 

31 


i » 

7 

156 

AsiKuUurg . 


* t^cmalo * 


,, 

•• 




•• 


17B 








118 



40 



rMaie • 




is' 

• » 

•• 

•* 

Vclermacy . 


• IranBlo . 


•• 


•* 

•* 

— 

■Ml 






Torai. . 

672 

1,270 

17.386 

2I,<S( 

4.050 

B 

■ 

0)9 

«7,2»t 

SCHOOL 

EDUOATIOK, GENERAIi. 




1 






Scoossuii Straooia, 











Hisb . 

Pw Bojf*. 

f Ualo • 

Female » 

1 

8.00G 
054 i 

14,300 

682 

118,638 

200 

8IT,6W 

m 

bViJS 

10, a? 

230 

4,421 

IDO 

j 

7,W5 

122 

<81,088 

S,D0t 

Middle SJioolsx* 

Cngliah . 

Vernacular 

. - . . 

rSIalo • 
‘trcniaio . 

r&lMe . 

* ^Female « 

4,100 

1,513 

13 

3 

10,306 

1,460 

3,800 

1,253 

65,117 

251 

20,802 

254 

149,224 

499 

87,054 

600 

78,210 

83 

^ Doiiobr 

393 

8,242 

341 

• 45,109 
*• 16.062 

1,051 

178 

4 

6.674 

J07 

6,022 
41 ; 

812,026 

4,437 

207,804 

18,060 

High Schools . 

Vqt QtrU, 

r Ualo . 

* t Female « 

1,430 

7,«IS 

207 

4,440 

108 

1,370 

180 

I 3,227 

20 

S30 

t 

237 

450 

19 

1,843 

184 

707 

2,321 

16,00) 

Middle Scliooh.^ 

£nglt3h • 

• * • ^ m 

rUslc . 
•1 Female , 

!,500 

5,000 

402 

7,293 

40 

753 

116 

2,005 

28 

272 

, .. 406 
tl» 


30 

- 270 

4^70 

17,041 

4,018 

'Vcraaealat 


rMale . 
• tVwale . 

3 

13 

145 

2,600 

' 2) 
2,253 

Itfl 

8,655 

63 

1,501 

2,663 

3,100 

" 

"787 

18,700 



Total 

30,440 

46,786 

809.ais 

479, 501 

202,570 

87,249 

7,537 

20,300 

1,071,114 


PXIVABf SOHOOIS. 










4,688,697 

385,819 

For , 

,• * * 

fUale . 

1,?6S 

933 

t 05,291 

1 31,471 

462.808 
1 ^48,109 

8,798,419 
• 201,771 

’ 090,808 

4S,6W 

126,186 

48.300 

8,091 

604 


i 

Tor Guts 

• • • • 

fBlaie 
*lPemaio . 

, 071 

, 1,201 

1 2,201 
\ 25,001 

[ 915 

1 82,252 

5.84G 

27M1S 

1 2.577 

1 109,202 

8,678 

15,348 

✓ 

467 

3,941 

^ ‘150 
•* 8,463 

48,889. 

849,847 



TOTAL 

. 4,031 

5 163,07! 

r 693,575 

1 3,250,841 

1 1,108,218 

iSs/iii 

8,007 

164,306 

8,818,871 
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TABLE m-A. 


of British India, classified according to sex, race, or creed. 




Cnri^ana 
and Anglo- 
Indians. 

Indian 

Christian.. 

Bibshs. 

Muhamma- 

dans. 







Brahmans. 

Knn- 

Bmbmnns. 

Buddhists. 

Bants. 

Others. 

Totai. 

SOROOTi EnUOATION, SPEOTAI.. 










InilniDiii Pclicml! . . . ■ 

r Male . 

1 Female . 

fl 

m 

l,31t 

807 

4,041 

270 

0,030 

332 

2,603 

157 

312 

22 

"lO 

243 

22 

14.001. 

3.881 

Schools ot ATt • • • « 

/ Male 
t Fcmiilo • 

8 

17 

80 

4 

m 

1 

013 

3 

240 

3 

40 

17 

.01 

o 

3.953 

44 

rnir Schools 

rMalB . 
(Female , 

2 

1 

4 

12 


5 

*• 

” 

28 

Medical Schools .... 

/Sfalo i 
t Female * 

0 

SI 

64 

m 

071 

7 

1,805 

10 

510 

13 

. 

10 

60 

3,507 

211 

EnRioceilog and SatvcylnR Schools 

/Male . 
(Female . 

us 

9 

117 

300 

80 

42 

•• 


20 

810 

Tccliolcfll and Tndnstrial Schools • 

j'Malo . 
(Female . 

207 

1,103 

1,839 

1,(00 

826 

SI 

9.800 

303 

2,058 

78 

14 

130 

150 

1 

307 

14 

0,540 

3,205 

Oomnerclal Schools . . 

fMflIe . 
t Female . 

87 

101 

183 

24 

CDS 

3,074 

2 

300 

77 

327 

30 

1 

2,007 

131 

Affrtenltural Schools . . * 

r^Iale . 
(Female . 

• « 

• • 

11 


• a 

• • 

.. 

” 

•• 

• » 

11 

•• 

SefoRuatotr Echoolt . . 

rllale . 
(Female . 

1 

S3 

• • 

40 

038 

301 

87 

• • 

" 

42 

1,202 

Other Schools . . • • 

rbtale . 
(Female . 

ss 

01 

S71 

1S3 

17,788 

104 

29,741 

050 

100.304 

23,678 

8,084 

no 

01 

0 

140 

3 

141,570 

26,018 

« 

ToTih 



25,251 

20,518 

130,027 

3,888 

058 

983 

205,700 

ToTAh or CohttOEB and SOBOOLfl 
, iKSVntlOttOK, 

OP Pinino 

37.7<0 

208,033 

842,027 

3.803,252 

1,452,480 

289,015 

17,500 

180,221 

0,842,836 


y 









TOrfATE INSirCUnONB. 











ASTASCeO TEAOniSO. 

(a) Arabic or Ectslan . 

< Klale • 

' \ Femslo . 

«• 

• • 

4 

108 

028 

6 

34.801 

1,402 

•• 

SO 

*• 

•• 

36,871 

1,407 

(b\ Sanskrit 

• {^alo 

• • 

27 

18.200 

277 

3.181 

345 

4 

k* 

• k 

• • 

04 

k* 

21,470 

022 

(c) Any other Oriental rias«lc . 

< Male . 

‘Ircmalo . 

• • 


IB 

S72 

852 

10 


46 

153 

kk 

• • 

351 

693 

EiEvtaTAnr Tcaonma. 











A Vernacular only or mainly— 

For Boys ..... 

rJIale 
• (Female . 


3,057 

709 

10,365 

770 

181,401 

0.008 

20,217 

984 

108,500 

1,393 

00 

11 

3,015 

no 

847.310 

0,018 

For Olrls .... 

CMMe 

•ll'cmale . 

•* 

27 

801 

77 

066 

1,305 

4,450 

183 

3,000 

168 

770 

3 

60 

40 

833 

1,854 

9,500 

EisMSt^any TEAoni.io. 

The Koran only— 

For Boys .... 

(Male 
' (Female . 

• • 

•• 

588 

070 

27 

116,037 

28,109 

a. 

,, 

28 

117,323 

28,136 

For Olrls .... 

f MMo , 

* IFciqaIc « 



’*120 

"401 

4,830 

25,200 

•• 

;• 

"270 

4,830 

20,150 

OTBER SOROOIS KOT COUTOKana TO SlCrillTHESITAT. 
STAKDAItDa. 

For Boy. . .... .{?&,: 

•• 

1,783 

354 

8,207 

163 

37,880 

1,081 

32,477 

921 

1,007 

27 

34 

IS 

1.410 

4 

03,404 

2,588 

For Qlrls 

prate . 
;iFci)ioic • 

33 

30 

»« 

540 

"622 

n 

1,758 

4 

010 

05 

284 

;• 

" 47 

104 

3,812 


Toiai 

09 

8,208 

40,300 

103,018 

240,900 

172,003 



075,311 

. OBAJ^D 1 OTAI. 

37,8(10 

216,740 

888.420 

4,002,270 

1,099,449 

402,818 

17,088 

302,047 

7,518,147 
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6ENEBAL 


Nvmher of European Colleges, Schools and Scholars in the seoeral Provinces 


PHBUC 


SlAKAOED BV GorERXSIEKT. 


Class of IjfsTrnnioss. 


Kumber oi 
Instltaiions. 

Knmber o{ 
Scholars on the 
rolls on 31st March. 

Average number 
on the rolls 
monthly during 
tho year. 

Aycrago daUy 
attendance. 

2 

3 

4 

G 

1 

14 

16 

10 

1 

14 

16 

16 

G 

4- 

1 

, 

1,006 

' 

r>gn 

44 

1,061 '• 

036 

3.7 

’ 0S2 

664 
' 32 

10 

1,138 

1,732 

1,5(8 . 

.. 



. , 

.. 

.. 

•• 

19 

6 

.. 

J 

1 

J 

12 

■ C 

ID 

5 

n 

.18 

21 

24 

* 13 

1,7-0 

1,772 

1,618 

i 

1 

i 

1 

! 

1 



4* 


English 


DNmnamr EntiaATioif. 

ArU OolUga. 

CoVegtn for Profusional Training. 


Teaching 

Totai. 

SOBOOL Educatiok, Ocbekal. 
Secondary Scliodh. 

For Boys — 

High Schools 

Middle Schools, Englisii 
For Gicls — 

High Schools 

Middle Schools, EngEsh . . 


Total 


Tor Boi a , 
I'orfJirls , 


Primary Sdiooh. 


Total 

SonooL Edboatiox, Stecial. 
Training Schools lor Justnesses . 

Schools of Art ...... 

Engineering nnd Sunre^’ing Schools 

Technical and Industrial Schools . , 

Commeteial Schools ..... 
Other Schools 

Total 

Total or Colltotb Am SenooLS or Pv 
IxsTr.ccnoN. 

















TABLE ni-B, 
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of British India for the official year 1913-74. 


INSTITUTIONS. 

Grand 
Total of 
Institu- 
tions. 

Grand 
Ibtal of 
Soholars 
on the 
31 bI of 
March. 

CeASS op iNSTmiTrONS. 

1 


USDER PntVATK Mawaoemekt. 


Allied by Government, by Loenl Fimdn 
or 'Municipal Boards. 

Unaided. 


Numiier 

of 

Insiitu* 

tiona. 

Number 
of Scholars 
on tUo 
tolln 
on 31 Bt 
Moreli. 

Average 
number 
on the 
rolls 
monthly 
during 
the year. 

Average 

daily 

attend- 

ance. 

Numlicr 

of 

Instiln- 

lions. 

Number 
of Scholars 
on the 
rolls 
on Slst 
March. 

Average 
number 
on the 
rolls 
oiontlily 
during 
tlio year. 

Average 

daily 

attend- 

ance. 

0 

7 

8 

0 

10 

11 

12 

13 

14 

16 










. . . 


Uhivemitv Bdhoatiox. 


2 

18 

10 

17 

4 

32 

20 

27 

6 

60 

Arts Collegu. 

English. 












Colttges for Profcaaional 












Training. 

1 


32 

28 

28 

•• 

•• 

•• 

• « 

2 

40 

Teaching. 


s 

60 

47 

45 

4 

32 

29 

27 

8 

00 

Total. 












Sonoor. Edeoatioi.', Generai.. 












Becondarg Schools. 



* 









For Boys — 


r>4 

7,761 

. 7,618 

6,030 

4 


725 

021 

63 

0,690 

High Schools. 


ni 

‘6,083 

4,863 

4,272 

1 



22 

62 

6,102 

hUddlc Sobools, English. 








^H|H 




For Girls— 


71 

8,070 

8,604 

7.072 

2 



123 

77 

9,380 

High Sohools. 


7!i 

0,423 

0,233 

6,434 

1 



03 

81 

0,638 

Middle Sohools, English. 




27,208 

24,307 

8 

033 

045 

. 820 

273 

30,010 

Totat. 



1 









Primart/ Schools. 


44 

2,.757 

2,3.51 

1,000 

2 

27 

23 

10 

40 

2,684 

For Boys. 


.70 

1,801 

1,807 

1,625 

2 

71 

60 

64 

38 

1,032 

For Girls. 


MB 

4,418 

4,168 

3,624 



82 

73 

84 

4,610 

T 0 TAI 4 




. 



imiiiiii 


■m 



Soiroon Eduoatiok, Sfeoiae. 


3 

42 

40 

41 

1 • • 


• • 


4 

64 

Training Schools for Mistresms. 


• • 

• 

r 

• • 

1 


0 


1 

6 

Sohools of Art. 


4 

Hi 


87 

! ^ 
j 

.30 

31 

20 

8 

132 

Engineering and Surveying 
Schools- 


17 

1.303 

03 

680 

. 

«« 

• • 

» • 

17 

1,308 

Technical and Industrial 












Schools. 



87 

74 

02 

s 

• • 

• • 

• * 

10 

87 

Commcroial Sohools. 


n 

mmm 

05 

1 

i 

•• 


•• 

• « 

6 

102 

Other Schools. 


30 

1,725 

043 

i 867 

4 

36 

.37 

34 

46 

1,778 

Totai* 


377 

34,141 

32,410. 


20 


1,003 

003 

410 

37,000 

Total or Colleoes anp 





1 


[■■Hi 





Soitooi/i OP PEntto Ikstreo- 




Private Insttpetions. 






TION, 


1 Other Schools not conforming to DcpartmrnUI StAndards — 







For Boys 

• • 

• • 










Bor Girls 

• 

• • 

• 

« • 

« » 

« • 

2 

“ 09 


















, 

V 

Totai 

2 

00 






t 


grand TOTAL . 

412 

37,078 
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6ENEBAL 


Number of European Colleges, Schools, and Scholars in the severed Provinces 



Number op Sceolabs on the SIbt or 'M'awti 

ZsSABlONO 

S 

Namber of 

Namber of 
boys in gitla' 
schools. 


Cr ASS or Ivsntxmoits. 

Hi 

A QaBsicnl 
Languaga 

A Vemsoular 
Langnago. 

girls in boys 
schools. 


1 

IS 

17 

18 

10 

20 

] 

Okivbxsity EoTroATiotr. 






1 

AtUCotlege). 

Euglish 

60 

28 





OeBegei for Profetsional Training, 
Toaohjag 

40 

32 

17 


s 


Total 

90 

60 

17 

« 

* 


SonooL Edvoation, Gskeoal. 







Secondary Sehooh. 

Tor Boys — 

High Sohoait 

MicIcUc Schools, Relish . . ' * 

BorGirls- ® .... 

High Schools 

iliddlo Schools, English ... * 

9,6BS 

6,059 

0,389 

6,638 

3,007 

305 

2,926 

517 

6,162 

1,932 

1,316 

1,287 

671 

1,618 

. "V 

p 

1,611 
* 1,518 


Total 

30,676 

’ 7,414 

9,096 

2,189 , 

' ‘«* 3,129 

Tt. ' 


Primary SchooU 

For Boys , . . , 

For Girls 

. 2,684 

1,032 

171 

‘ -- a69 

614 

102 

tri 

941 

' " 694 


Total 

4,616 

440 

Die 

941 

694 


SOBOOIi EdITOATION, 8f£CEIAXi, 

■ 


' •< 




gaining Schools for UistrcBscB ... 

Schools of Art .... 

En^cerag and Snrroydng Schools ! ’ 

Technical and Industrial Schools 

Comincrcinl Schools ... 

Other Schools 

64 

•^#1., 132 


10 

15 

” 

*V 

10 

”, 3 

3 

6 


Total 

1,616 

.. 



31 

10 

-12 


TOTAlt OT COILEOHS AUl) SOBOOLS OP PlTUUa 

iNBTBtrcnOH. 


7,914 

10,300 

3,140 

3,835 


Pmvate IssnrrmoNs. 

to Deportmcniol 

Top Bovs ... 

GWs 

mm 


O' 


33 


Total 

00 

•. 

.. 

•• 

33 


GRAND TOTAL 

30,771 1 

7,914 1 

10,300 

3,140 

3,808 



































table m-B—contd. 

of British India for the year 1918-14 — oontd. 


CLASSIFICATION OF SCHOLARS ON THE 3IST aiARCH ACCORDING TO 

RACE OR CREED. 


LTD' 


Parsis. Othorn. 




«» 


34,400 


llNtrEBSITl' Eduoatiok. 
Arlt Colleges. 

English. 

CoXteges for Professional Training. 
Teaching. 

TorA»~ 

Scnooi. Education, General. 

Sreondary Schools. 

For Boys — 

High Schools. 

Middle Schools, English. 

For Girls — 

High Schools. 

Middle Schools, English. 


Primary Schools, 

For Boj-b. 

For Girls. 

Total. 

School Education, Steotal, 

Training Schools for Mistresses. 
Schools of Art. 

Engineering and Surveying Schools. 
Technical and Industrial Schools. 
Coinincrcini Schools. 

Other Schools. 

Total.. 

Total or Colleoes and Schools 
or Fuulto Instkuotion. 

FnrvATE Institutions. 

Other Schools not conforming to 

Departmental Standards 

For Boys. 

For Girls. 

Totau 

GRAND TOTAL. 
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GEmbAL 


Expcndilurc {ui rupees) on Piiblio Inslruelion m llie several Provinces 


OB3ECI6 or IJZrF^DITORE 


1 


VtUVttSTtr VDVCA.TIQ9 . 
AtU C^BiOn. 


OnnUl . 


OcUeget far Pnfetiional Tratning. 


Latp 

Medlnne . 

£nt(ln«enfis 

Teaching 

AtnienUnxe 

VeterinatT 

Commercial 


fiOHOOE COECAnOK. OC*?mL 


For Boys— 

Btgh Schools 


Sccondarif Sd^s, 


MIddtaBchooU 


Venaeular 


For Olrlv- 
HJsh 9cboo1fl 


Ulddlo Bcboolfl 


5 English • 
(Yeixucular 


TOTli. 


total 


Fnmarr Seh^oltm 


For Bora 
ForOlns 


Total 


BCBOOL ESOOATIOR, BVSOtAL, 

Trahiliu; Schools lot M&sten . • • 

Tratung Schools lor distresses . • 

Schools ot Art 

Iat? Schools 

Uedicsl Schools 

BnelDeoriog and Sorveyi^ Schools 
Technical ond IndoaUlal Schools, « • 

Oommerdal Schools 

Agrlcnltnxal Schools • • « • 

Eefonnatory Schools 

Other Schools 


TOIAl* 


Bu\ld%ngs . • . ^ , 

JPumllure and Apparaltis (special grants only) , 


Toiai. 


TOTAL XXeSVhtTOBX OH S6BU0 IsBTBQOriOtt • 



FUBUO 

USDES rCBUO 

Mamjtd bu Oorrmmcnl. 

FroTincIal 

Bete&ucA. 

Local Funds. 

llnnlelpTl 

Funds. 

Fees. 

SiilHcrlp- 

tioiu. 

Cadorfment^ 
and other 
sources 

Tout. 

o 

Ot 

3 

4 

6 

0 

7 

8 


n 

16.07.642 

10.043 

2S.S01 

6.61.SM 

7.74.160 

3,62.808 

1.02,410 

47,460 

605 

It 

"4,276 

"l.«W 

n 

8,000 

"2.607 
" 336 

n 

7,01,848 

2,16,005 

2,01,504 

87.609 

100 

12,030 

8,357 

7.0S9 

n 

1,551 

*• # 

n 

28,400 

300 

1,030 

5,737 

13,780 

6,912 

*44,004 

B 

22,48,(11 

20,243 

2,45,025 

7,08,450 

8,65,500 

3,00,738 

2,05,055 

09,040 

8,101 

95,03.603 

6.067 

8.945 

12,18,832 

1.831 

> ^ 

‘ 43.43,039 

14.69.743 

2,17.489 

1,00,424 

1,03,089 

25,180 

31.307 

2.057 

18 

009 

32,D51 

3,381 

72 

17,30,102 

1,70,494 

11,108 

48,095 

5,720 

1,100 


.4*^27 

,9,jf 

• • 

'4^,07,810 
99- 1,M,S35 

» t 

9 * 

2.60,944 

31.113 

354129 

20,39,207 

3.670 

36.404 

10,81,681 

8,060 

72,125 

«I,SJ.74» 

2.05,647 

3.04,060 

430 

057 

09 

618 

20.1'(4 

7.872 

26 

1,485 

7,059 

1,887 



£.03,872 

9,00,237 

1,087 

014 

27,703 

1,611 

«r,6io 

7,00,777 

IC.00,850 

2,11,699 

2,13,094 

3,091 

3,10,129 

1,69,193 

2,86.151 

26,056 

1,725 

2,82,816 

1,6CH105 

60.953 

8,376 

*3,604 
"4.403 
" 702 

00 

6,834 

3.640 

*1,848 
» ^ 2.800 

10,613 

SI3 

21,020 

2,000 

40,221 

80,000 

^,575 

11,648 

49,172 

* 407 

1,446 

'* 601 
^ 006 

0,199 

10,078 

11,935 

‘*7,044 

2.000 

18,081 

SO 

'*0,703 

16,037 

• 'l5.89,41S 
2,30.431 
2,40,058 
6,000 
3.07,858 
2,10,508 
2,50,800 
40,684 
a6l7 
2.43,050 
Sco;i74 

31,01, MO 

' »3,W9 

1 'vl3,821 

1,72,760 

3,250 

8o'o18 

34,61,267 

43,08,846 

6.09,689 

. 

* 370 

B 


3,500 

42,393 

29,212 

24,510 

43,38,005 

8,85,840 

48,1£,&34 

- 480 

mm 

■H 

46,803 

63,723 

40,21.846 

X^,18,»W 

85,008 

69.464 

34,10,735 

58jS44 

3,21,650 

7,W;S4,324 


i? 




































































TABLE IV. 


of ^British India for the official year 1913-14. 


JNSTITOTIONS. 

% 

MAKAaGUGKS. 


1 Managed bg Local Tundi and Jlfunfe^oal Soanf*> 

OD7GOI3 Of EXFGKDmniG 

ProTlacUl ' 
Itovonnca. 

Local 

I^unda. 

Hunlelruil 

runda. 

Fees. 

SubsetlrUoiu 

Endo^ionts 
, An<t oilier 
{ Boureos. 

TOTAG. 


0 

10 

11 

12 

13 

1 

14 

15 


n 

n 

It 

2t 

n 

* 

It 

UKiTinsiir Cducatiok. 






! 


Arf$ CoUeges, 

2,6S7 

V,2S2 

4 

42,283 


' 3,011 

t •• 

40,055 

0,282 

llnch^h, 

OrlcnUL 








Colleges for r*ro/r>»iona/ Training, 




700 


i •• 

1 •• 

i :: 

i 

i 

700 

I.aw. 

Medicine. 

nn^zinecriog. 

Tcaclilnj;. 

AKTl'uUtiro. 

Vctcrinaiy. 

rommcr.;tal. 

2,«B7 

. 0.282 

4 

42,080 

•* 

1 &011 

G3.0S3 

Totag 

SCIIOOG Kddoatiok, Ggnbiiag 






i 


t *• * 

« \* 

0 *i,oa3 
2oa 

4li,537 

*•- ; V 

v'*' *6,710 

;hfn-'<S.852 

,Ti.:lf7G,783 

78,244 

■ 4,B4* 
20,800 

4,30.816 

4,74,100 

2,10,301 

8S 

244 

*1*0,342 

0,021 

! ^ 

‘ 8,030 

6,087 
j 1.441 

! ■' 01 

5,15,702 

8.03,241 

10,04,163 

* *5,002 
27,114 

SseotH’iri/ SV/i9?7*. 

For Doy.— 

Sclioul.. 

iSciibr } Middle Scliool,. 

For GIrh— 

IliRli Scliools. 

vS5lS!,Ior }jUi>lIo6oI.oob. 

1,05,250 

838.777 

D, 20,220 

11,05,008 

10,303 

! 0,018 

1 

24,46,902 

TOTAIi 








Prifnary Se/$:ols^ 

20,30,052 

.1,71,170 

01,00,270 

4,14,305 

, 12,61,080 
3,20,097 

^^68,248 

6,333 

33,645 

2,208 

38,070 

S,I85 

1,00,08,783 

0,25,357 

For llnya. 

For Qlrh. 

28,01,S31 

06,60,005 

IG, 81,080 

8,03,G81 

3G.813 

31,101 

1,10,24,140 

TOIAG. 








School Udvcatioh, bi-AcrAr.. 

" 7,600' 

1,541 

17,302 

640 

*3,811 

'• 2.00,818 
SO 

:: 

04,800 

" 207 

2,134 

1,283. 

24,004 

640 

.. 

' 2.092 

20 

' 6,054 
OJIO 

•'•215 

' 

»• 

:: 

318 

25 

f* 

• • 

,Vo.070 

2,10,510 

2,800 

1,3*2,051 

2,008 

*7,070 

Tmlninc Scliootit for 

TmlnlfiR Schools for ftllstrofsca. 

Sclioola of Art. 
lAvr SehooW. 

^Icdfeol Schools. 

Enplnccriiv; and Surveying ScIiooU. 

TcchnlcAl and Imliutrliil Schools. 

CommtPdnl 8choMs 

AgrIciiItnrAl School^. 

KefoTmatory Sshoolv. 

Other Brhoolf. 

31,033 



0,874 

343 

19,078 

3,CG,002 

Total. 

1,14,087 

72,041 

28,80,410 

2,.’i9.742 

6,42,413 

34,003 

207 

1,200 

48,201 

0,400 

.50.083 • 
, 1,624 j 

33,05,501 

0,75,032 

Jliiildinitt. 

FiirHitun and Ari’m^”* (rpecitil erauU only). 

1,80,728 

29,00,101 

6,77,370 

1,473. 

C4,730 

11,007.! 

* 37,41,130 

Total. 

31,27,#^6 

1,00,60,800 

25,10,04G 


1,07,300 

74,408 

1,85,30,212 

TOTAG ExFESMTOr.G O.S" rDRI.IC I.VUlRCOriO!.-. 
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GENERAli 


ETOcndiiure (iw rupees) on Public Instruction m the several Provinces 



• 

FUBLIO 



USCEE VVBaO UAR.aEJIERI. 

OlUEiaS OF GXFEKDmiEE. 


Managed by JTalioe Stafci. 


I 

‘ati^ofitatea ^ 

Eevenucd 

iOcal rands 
lnlTntl^o 
States. 

Unnieipal 
runds Mtsed 
in Nntiso 
States. 

Fees 

Subscriptions 

Endowment* 

and other 

soarccb. 

Toni 

1 

Id 

17 

IS 

10 

20 

21 

S2 



31 

n 

a 

n 


B 

B 

UXIVEBBITT X^traUIOE. 



.. 






Atli OoBesa 









Cttglifb 

Oriental 


S7,02l 


•• 

22,011 

•• 

1,363 

1,U,32S 

CoUiset for Profu^nal Traintng. 









•••«•••■ 
Klcdlclnc •• • • E • ■ • 

CQgmccnng 

Teaebinq 

Affrieuituro 

Vetenn^ry « 


•• 

•• 




[• 

” 

Total , I 

8?,02l 

•• 

•• 

22,041 

•• 

\ 1,803 

J.1W2S 

scaooE EovoAxias, oerebu 


o 







Seeondnrv School*. 

FbrBoy8-~ 

High SchoolB 

tKddlt School. • ; : 

• • 

2,14,t4& 

1,20,500 

9.531 

■»,ES8 

2,121 

631 

■ 0,730 
480 

# 

1,14,532 

65,700 

418 

'2,185, 

w,wo 

as,8»s 

r 

‘ '8,67,58S 
^ JHOTS 

L'or Girls— 

tUghSclioQU . . . . . 

MiddloSchool, ; ; 

1 • 

4,602 

4,564 


•; 

»h 

y 63 

■T Vi»5 

,'•>5 

4,80i 

4,022 

total 

3,62,826 

^6,880 

7,210 

1,70,710 


y 

0,03,635 

Pnmry Seftoob 

Tor Bojs . . , . . . 

borQ)T> ...... 

; ; 

7,02,017 

1,23,659 

ss 

©rio 

GO 

5,822 

1,330 

62.,62 

*» ' 

16,500 
* B,430 

24,531 

1,721 

^13,451 

> XOTU 

0,10,570 

83,003 

, 7,aii 

52,J»3 

' 17,030 

.. 20.215 

— 

11,1.8,230 

SonOOL noUOATlORB BTEQIAIi. 

Tntnme Schoala lor Mvters . 
Traln(ns8hbo6lsforMWrc«sc9 . 

Schools ol Alt 

Tam Skhnols ...... 

Mcilleal ^bonls • 
i:n(;ineenn«AnilSuT\c>fitc6elK>ol8 . 

Tci.liiimt find Ttultuitilsl Schools 

Comtncrrlsl Schools .... 

ARnasUnrat SchoMs • . . , 

I<cinnn*\torv Schools .... 

Other Schools 


*'* t4,tOS 
7,707 

23,135 

1 ' 7,476 

• 'N, 

A 

1 y 

A •• 

21 

" 371 

1 . 

r * 

CIS 

. u.*\ 

422 

*''‘'034 

■*i n-isr' 

14,441 

6,825 

K»- 

i.578' 

r-t- 

*8,034 


Tniu 

• 52,406 

1 ■- ' J 
1 ' , 


r 007 

153 

1,074 


.... 

f*unnr«it and .tfpartflut (-prclsl giuits oalj> 

a *-■ > 

1,68 m 
20.081 

1 ■* *- 

f « 

" 1,010 

441 

1,603 

5,700 

1,580 

2/ 

1 f O.OOB 


Total 

1J«2,414 

- wv 

t:t'' 400 

■Hffl 


7,3'.2 

27 

1.P1,8CI 

Total l.xrEHmcrfi ON l*i.LnciAnri:mo^ 

' 10,08,222 

01,813 

«r 10.610 

2,47,079 

*47^038 

OJ.OU 

rT*,7l,039 


^ f 



































TABLE lY—contd. 
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of Brilisli India, for the official year 1913-14 — oontd. 


IKSTITUTIONB— fonM. 




Vkdeb ]?niri.Tii SlANaoEircKT. 



Aidtil hv Ooremmsnl or bj/ Local or UunMpat Boanli. 

Provincial 

Kovonnca. 

l«cal Funds. 

Slunlclpal 

irunOB. 

Fees. 


Fndoirmonto 
and otlioT 
sources. 

Total. 

23 

24 

26 

20 

S7 

28 

20 

R 

n 

n 

n 

n 

n 

n 

0,00,512 

37,430 

18,050 

00 

26,223 

410 

12,52,007 

338 

1,05,474 

11,101 

0,18,214 

11,827 

20,30,030 

01,301 

4,000 

* * 

• * 

• • 

0,728 

• • 

• « 

• • 

• • 

13,728 

• * 

i 7,31 5 
« • 

• • 

• * 

• • 

• • 

• • 

•< « 

• ■ 

« • 

'2.014 
• • 

• • 

• • 

• « 

« « 

• • 

"6.310 

• • 

25.245 

• « 

•• 


OBJE0I3 OF EXPE:<DtTUItE 


0,SD,S(M> 


. 2S,03a 12,7C,Sfi7 ( 1,10,005 0,35,357 27,30,854 




53 40M024 4.13,001 0,21.200 

77 10,28,100 3,23,840 4,00,010 

95 1,65,811 32,310 20,880 


' 0,20,800 
1,70,032 
17,502 


3,r,i,f4i 

2,40.145 

40,705 


72,88,010 I 10,68,012 20,60,110 1,40,80,247 


6,27,507 


28,70,705 

7,40,034 


01,37,350 

18,22,122 


1,00.60,478 


1,74,333 

1,07,246 

11,201 


0,81,770 1,67,248 72,060 


' 35,001 

0,203 


2,33,300 


44,332 73,585 I ; . 8,04,f4? 


21,00,088 


H,rd,747 j 60,00,565 
1.30,000 - 12,42,244 


1,08,08,37- 32,70,221 '■10,68,012, 1,10,36,6^5, 30,80,843 00,83,000 | 3,00,11,500 



















































or KtfCMiTcrr 


\ xiTr/rtT rpcrwfpx 

.irjrrgiV/fr 


(' L';*» t-* /*n>trio»;a/ 3>iin(n^. 


Arr-i'tijf* , 
V«'r*ntry . 
t 3 -^..f 


llntTUIO'?, OtSTTlAL. 
'iMry VI 

1 T J? -r*- 

. , , , 

t.rfitlt- 

tVffct'ihr . 


I'lfir^Sth >’l». 


>■•'■ •?. 1 irrctTW.t, Srrei*!. 

Ift - 2' >>') r tf X ■*rr'*M4 , 

; ’ '/•' '■> .... 

,•'•'- 1 '' -■* . : . : 

• :-''t ’■IT 1 ® , 

; ; ; 


*-«'/ **f .I*; '.f .1 ' 
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general 

Expendilnre (in rupees) on Pullic Tnslruciwn in the several Provinces 



TAELE Vf—concU. 


55 


of British India for the official year 1913-14 — concld. 


EXpiaroiTURi: riioM 


Municipal ruttda. | 


24,04,503 

848 



2,02,176 

2,01,601 

67,596 

2,C54 

12,036 

8.367 

7,066 


30.67,800 


AiiTi oinm ‘keener'*. 




Grand Total. 

rr'iatc 

Public. 


rs 

30 

40 

n 

n 

n 

0.03.630 

di;3.i8 

1,60.120 

1,074 

60,77,460 

06,820 

0.878 

2.712 

n.760 

11.718 

14.616 

n.005 

44,091 

3,40,406 
7,08,450 
8,66,606 
4,16,714 
?.D5,055 
DD,040 1 
8.101 j 

0.71,850 

2,12,818 

84,77,580 


OJUrCT*^ OF nXirSDJTURF 


UNitrnsiTT Bducaiiov. 
Arit CnUfQtt, 


CeUUottiw ProfnsionaJ Trttintny 


2,42,350 

3,21,341 

1,60,630 



Benoon lintJOATio^. GP'friiAt, 

Sfhoots, 

rot no>a-~ 

1,48,60,053 TfIshSohOQU 

18:82:811 vS^™i«T } soi.001. 


20,55,010 

0,75,484 

2 , 00,200 

2,57,11,010 

2,22,21,410 

33,60,544 

2,50,01,054 


20,02,887 i 
4,50,117 
2,00,814 
0,478 
4,58,207 
2,35,130 
14,42,833 
1,50,076 
5,262 
2,43,050 
11,00,024 

04,01,070 

1,30,07,145 

'•123,40,630 

1,00,13,076 

j^2r;00,204 

, tU21,06B 

- 8,27,82! 
46,17,940 

4,23,424 
• 52,000 

' 1,01,001 

0,07,310 

- ' 1,50,720 

03,247 

, ' 82.128 
{ ^ 47,258 

'• V 80,01,704 

3.70,578173 , 

,r - M);02.23.877 I 


I ot GiHs — 

High School*. 

801.00.,. 


Tor Boy%4 
For Olm. 


Pnmttrff Sehooh 


senooL mroATio*?, spmii 

Tnfnint; Schools for &lAsfcT«» 

Training S>chool4 for 31htrcsBr<9. 
ScliooW of Art. 

Law Schools 
Slcdlcil Schools. 

lInrfnrcTing nud Sur\o> irs SehooU 
9 rchnlc.!! find Tniluatm) Sclioolv. ' 
Coismcrrla) bchooN 
AgrlcuUnml School^. 

JCcform-xtory bcliooh. 

Other Schools 


Putfditwf 

rurmtt*rc irnrt Avparatm 


Unhcrtlly. 
l>lrceUoti 
Inspect lost. 

Scliolarshlps held In — 

AHa Cotirfrr*) 

Mccllcnl Colieqe^. 

Ollier Profc^slonnl OoUegc^ 

Secondary Schools 
rrnnnry Sc>iool<f 
Mcu^IcaI •School'i. 

Technical and Inlitatrkl Schools 
Other fipeclat Schools 
Ml^ecUftncona. 

1 OTAIi 

Totai. Expi:<.nrTrnE ov I'tnuc iNsmuorioN, 
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GENERAL 


Expenditure (in rupees) on Puilic Insirudion for Europeans 


PTJBUC 


Objects op HisPEKornme. 

UsDER Penua ^MAXAOEiiEirr. 

Managei by Qovemmmt. 


ftovincinl 

Bevcnuca. 

Fees. 

Endomnents 
and other 
sources. 

TOT-VL. 

1 

o 

3 

4 

5 

UsiVEBsrri EnroATioii. 

H 

n 

« 

H 

AMs CoBeges. 

2ng'isl» 

.. 




Colleges lor Prolessional Training, 
reaching 

22,804 



22,864 

Total 

22.804 

.. 

• • 

• • »J.-SS.S<W 
,A-. . . 

School KoocAttoir, Gekebal. 

Seeoniary Schools. 

Fot Boys — 

Higli Sobools 

Middle Schools, English .... 

Bor Girls — 

High Schools . , . , , * . 

Middle Schools, English .... 

70,00.0 

.. • « 

30,317 

4331 

40,127 

, r-. 28.014 • 

• ‘ ■ 0.240, 

17,875 

-;V . 15,722. 

V ^ * * 

* »* » 

' ' 1,40,057 

: • iiT 

74, W3 
10,077 

Total . 

1,11,803 

80,257 

■■<33.607 

,2,25,637 

Primary Schools. 



For Girls . 

** 

•• 




Total . 


.. 



School Etcoatjok, Special. , 

Tmining Schools for Musters . . . 

Training Schools for Mistresses ... 

Engineering and Siirrc3riiig Schools . . “ 

Tccbnicnl and Indnstrial Scliools . . 

CoiamcTcinl Schools , . . - 

Other Schools . . . . . ' . 

le - • 

f.,600 

8,isd’ 

pt-j- , 

. *.'*■•**•* ' 
V»aL* * 

‘t;020 

»> * 

1 ^ •» 

SMSSsSt^S 

C,5S0 

■■ ^ 8,280 

Total . 

, • 23,19S 

1,020 


■ 2,^218 

Totais SntfiCT ExpESDimii:^ • 

■ 1,37,80!>' 

■ 81,307 

33,597 

2,72,769 

BufTdin^^ . , . - . 

Fwmtfurc and A'pjaratus (special grants only) *'1 

• 80,041' 
4,732_ 

f* 

, 2,075 

14,893 

^ - - 82,710 

■f 3*'',* 10,027 

Total 

V' 83.37.T" 

• • 

10,070 

1,02343 

Total EEPEvnrrtmr. on Fubiac Isstrcctioh' P 

7* . 2,43,238 

‘81,307 

^ 50,567 

.7,73.112 



— T~7'‘ 
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TABLE IV-A. 

• -s 

in the several Provinces of British India for the official year 1913-14. 


INSTITUTIONS. 


Ukder Private Makagcmemt. { 

I 


Aided by Qovernmeni or by Local or Mvntcipal Boards. 


Objects or Expenmtubb. 


Proviaoial 

Bovonucs. 

District 

Bunds. 

Municipal 

Funds. 

Fees. 

Subscrip- 

tions. 

Endow- 
ments and 
other 
sources. 

TotaIu 

■ 

a 

7 

8 

9 

10 

11 

12 


B 

B 

B 

B 

B 

B 

B 

' 

Umvr.nsiTY Education. 

4.308 



2,700 

700 

3,900 

11,734 

Aria Oolleges. 

Englisli. 


* 

* • 

V 

2,334 

• • 

4.470 

17,910 

Colleges for Professional Training. 
Teaching. 

! . ^ 

‘a* 

• • 

■ 

6,100 

700 

8,430 

20,644 

Totab. 


■v* ’ 

> 





School Education, General. 

5,14,748 

1,37,409 

4 J 

■T ^ 

» * 

S5,107 

7,833 

4,32,081 
70,105 
.'j . 

4,bd^08 
• 07y71i8 

45,019 

35,011' 

2,4.5,823 
' 1,38,048 

12,39,810 

4,68,501 

Secondary Schools. 

For Boys — 

High Schools. 

Middle Scliools, Englisli. 

4,40,600 

2,25,810 

-r * ♦ 

■' ''S'oo' 

.1.414 
" 0,720 

, 60.645 
40,744 


11,85,447 

4,77,307 

For Girls — 

High Scliools. 

Mitidlo Schools, Englisli. 

13,81,002' 

826 

, 21*074 

tijmm 

1,77,949 


33,01,125 

Total. 

' 


•■’S;oo&' 


■ii 

- 32,700 

10,008 


Primary Schools. 

For Boys. 

For Girls. 


1^ 

- ^ 2o>2CjO 
^25,020 

1 1. 4 


1,37,420 

01,298 

lisa 

• 

3,002 

'■ 53;i02 

17,260 

48,804 

2,31,724 

Total. 

' 1 

w 


• 

•tr'' . 

* 

» e*. * 

♦ 


' ' ScKooL Education, SrEctAL. 

-•-^22 

850 

20,416 

4,382 

.md* 

.A 


'2,050 

3,48d' 

10,617 

6,270 

0,590 

I'.'WO 

f • 

700 
w, 1.078 
' 3,401 
' 485 

- 0,381 

2*620 

6,948 

- -4,029 
0,030 

20,074 

222 

7,660 

bo,86S 

17,085 

22,180 

Training Scliools for Masters 

Tnunhig Schools for Mistresses. 

Engineering and Siirvojdng Schools. 

Tcciiiiicnl Mid Iiiuustrint Schools. 

Cuinmrrc-ial Scliools. . 

Other Sdlioolc. 

67,301 


•• 

34,613 

7,273 

-24,894 

1,23,081 

Total. 

15,00,277 

826 

21,070 

11,02,.327 

2,03,172 

7,69,107 

37,40,474 

TotacDirkct Exbenditube. 

IBM 

pip 

14,000 

30,343 

14,084 

MWSHSffll 

IBS 

3,31,090 

26,013 


‘ Buildings. 

^•ifrnftnre and Apparatus (sjiccial grants only). 

7.23,103 

SB 

14,000 

45,027 

. 1,98,785 


13,4l’,0ll'' 


22.89,380 

82S 



4,01,057 

1H3 


ToTAi’Exi'iafDpuBB' on Public Instruction. 

















































GENSBAti 


Expenditure {in t upecs) on Public Instruction for Europeans 


Osjmst 0 ? Ewnditobe 


1 


ED: 3 Ush 


leachiog 


EioTEBsar Edocatio'v. 

Artt CoU^et 


/dr Pfojtttional Tratninff 


TOTAi 


80a00& EDUCATlOir, 0B5SBA1 

Sesondar^ SeiooJt 

Tot HOTS'- 

HvbSibool* • « • « . « 

Uidaie 8chooU, Lnglisli < . « « « 

For Girl«— 

Hiqh School* •••«•«« 
Mtddlo BchooU, English . » » • • 


aoxAL 


Pnmrv Sefo^t, 

lor Bora 

Bor Qirls 


lOXAXr 

SOHOOXi CDVCAIIQ'T, SFECIAB 
rntcilng bcboola foi M&stcn 

^inlog Schools (or Blotressei •••••» 

EDgutccniig iBd Bone} mg Schools ••••••• 

leebmesl and Icdiistml Schools . • « • • 

OojBinetcisI Sclioo’fl , . . . . . , 

OlherScliools , 


TOTAi 


Total Dttecx ETTLNDnu&L 


Httt/dinof . . • 

PWnifure and wtrparafui 


Totat 


(nspectloa . . . , , 

&choI«nhlT»heldln— * 

Arts Ool1cc(>« « « , 

Hcdl'nl OoIlesM . , 

Other Proferaional Colleges 
Sreondorv Schools . 

rzininTTSehoo'B . . 

Modlcai School* » « 

Tcchnlsal nadlndastrlal Schools 
Mi'ccllaxicous • • « • 


a. .V- 


Total 


TiWit, JMiir^ 

T*»teTTifj'^jaT<»i,i cA'iSdrucl'-f-^ocnos 



PUBLIC WSTIIUTIOHS-«»H. 




UMlLIt POITATl: lUKAOEUENT 

TOTII, 



Unailal 




lC03* 

Suhaerlptlons. 

Chdovmont 
nnil othor 
Boutces _ 

TOTAL. 

JTorlochl 

Hetreau 


13 

14 

15 

16 

17 


11 

H 

a 

n 

II 


• 



•• 

!,*») 

. 

* 

•• 

•• 

•• 

33»|l 



.. 

•• 

•• 

33,972 


SV.DSS 

1,030 

14,023 

6,703 

.. 

70,671 

1,039 

5,03;003 

1,07,«9 

• 

24.023 

2.850 

200 

1.200 

1.400 

23,223 

1,156 

1,75,918 

2,35,550 

* 

88.750 

14.228 

8,303 

3.11.202 

11,97.055 

• 

1,175 

1,002 

541 

480 

1,610 


C OS-*!! 

' «,683 


2,237 

1,021 

1.510 


' 1,05,005 

• 

: 

922 

4 

«» 

• » n 

«» 

r 

:: ”* 

•• i» 

•f •» 

4 • 

* »> -V 

'' sr». 

1 ** 

25,716 
S2S 
0,419 
S6.4T6 
4.882 
^ 17,855 

— 

• 

022 

.. 



50,169 

. 

01,015 

JS^ilO 

. ^'^rStfOCO 
•*1 1 ' • 

1,21,230 

17,21,712 

* 

2.212 

2.840 

- — 

i,oo6- 

. 1 4,008 . 

"lia? 

\ 1.623 

15,4« 

7.869 

' 6.01,713 

?;so;eo9 

i*-3rr^ 


4,558 

5w’: 

‘i. 

4. 


ISfi 


28.551 

" 10.4*7 

740 

0 644 
48.578 
14.130 

2* “O^ 

4 ' 

./'s’ V 

4 

- . . 

yt 

4« 

V 

& 

4 % “n* rt 
' ,s • 

Ts • • 

• 

.r***. ‘u» • 


• • 

»» 

^4 


' 7,19,113 




• 

•• 

•• 


90.471 

7,210 

* ^ 30.820 

1,(4,648 

22,04,677 





































TABLE iV-A — coit/d. 


»ji the several Provinces of British India for the official year coiitd. 


r.xrnKmxuKE FROJt 

Grand Total. 

OIME'.>rS OF KXFFKDRL'nE. 



1 


Aiii OTara GOtmccs. | 


- 


District Funds. 

Munlctpnl Funds. 

Fees. 

Frlrnta. 

Foblte. 




IS 

JO 

20 

21 

22 

23 

1 


Jl 

n 

n 

a 

n 

n 

UrriFEnstrr Editoaiiov. 




2,708 

3,000 

700 

11,734 

..Irts CcUtga. 

Engll'h. 


• • 

•• 

2,334 

• 

4,478 

•• 

40,774 

CoUeget Jor Pro/enionat Training, 
TcachlDg. 


•• 

•• 

0,100 

8.430 

700 

62.503 

Totu, 

SonoDL Eduo.itios', QE.vcaAi,. 

SrcoPd-iry Sthvilr, 

For Boys — 

Ulgli Schools. 

Sllddlc Scnobls Ennlisb. 

For Girls — 

IXigli ScliooU. 

Middle Schools, Eitgll:li. 


'■ 435 

*' 300 

2,107 

7,833 

1,414 

0.720 

0,38,146 

81.101 

0,43,535 

1,05,870 

2,22,007 

1,17,714 

1,81,012 

04,704 

1,84,078 

65,045 

81,810 

60,380 

14,00,141 

4,00,500 

12,83,023 

4,01,840 


825 

21,074 

12,08,000 

0,17,327 

2,03,168 

30,08,104 

roiAi,. 

„ Priuiaru SifiiaU, 

Par Uoys. 

Pot Uiris. 



•2,062 

28,370 

20,001 

42.868 

24,335 

014 

868 

1,30,142 

07,380 


.. ^ 

' 3.002- 

00,330 

07,203 

1,472 

2,.70,&22 

Totai. 

Sciiooo ESUOVTin^, SFECZAI. 

Xralnlng Schools ior Masters. 

’rc.iiiuni; Schools (or Mtsircssoi. 

Enaiucciiug ani Sutreymr Bsiiuols. 
rechniral and Injustrjjl Schools. 

Coiniiicn’Ml Schools. 

Other Schools. 


.. *' 

• 

• * «* 

4 , • '* 

" , V... ' 

',v:r-c*v' •* 

V/'* , • 

«• ' T ... • • s 
V. 

2,000 
I‘ 6.422 

1 '’’.16,617 

>.6,270 

‘ 0,301 

7,444 

7,250 

3,045 

1,317 

700 

670 

3,485 

5,204 

85,432 

222 

10,270 

60,858 

17,085 

30,400 




30/456 

20,320 

10,005 

1,63,330 

lOTAO. 





» 






24,fl70‘l 

.4 

> ’ V ' *. .. ' .- 
.il3,03,5rt 
■ft-!;!.";*-,-!."- 

■ ■ 7,I0,d80 

a,'*5,305 

41,40,473 

TOTAL DIUECT E.'CPENOITOnE. 



34,Gdb^ 

» « 

' - -'kifioo- 

; .- •-..dt.WO- 

3,73,038 
■ • 60,700 

1,40.352 

0,883 

12,54,258 

2,13,021 

Jiuildinjr. 

Fumilurr and ApptrftUtit^ 


' » » r 

• 

14.000 

- W,PB5 

-■.’r'.yjqeVrf., 

* 4,35,437 

1,47,235 

14,07,270 

Total. 


% « 

^ •• 

■ • 

• • 

. • • 

II t 

rjvsr,-.? ’C-. '• • 

•V . ^ . 

• • 

J^3ifc,-..12,81,516 

,'f'S 103 

'■'■11873 

•• • ,‘i:- 

'8,28,021 

• 4,504 

,-■ •" 

• « s • • 

*1,32,022 , 

28,651 

25,400 
740 
.- O.014 
60,451 
. 10,508 

" '2,030 
^ 28,41,011 

Inspect Ion. 

Schnlnr^hip; held In- 
Arts Collciecs. 

HcileM Colleges. 

, > Other r£ofc?«Tonn1 Gollcsea. 

Secondnrv SshooU. 

Primary Schools. 

Me lie if SchnoH. 

TcehnF&al nnd InJastristl Schools. 
MHculeneouii* i « 


• • • V , 

r • 760 

si 

• - ) 

32,82,535 

8,30,038 

1,77,480 


Total. 


•t 

i’ ,■• 

- 

* w . 

•• *i 

• i'* 

„ • • 

s *•1* 0 • 

•<vV 

iotAL TSOniEOl! BEi'ESDRirnn. 


8S3 

1 30,436 

20,07,000 

10,00,7p’l 

■ 6,00,110 

• V 

^CotAl EsPE.ynirFBB os Poiilic Is-hTUtror- : 



































GENERAL 

Stages for iiislrudion of fwpils in public schools for general 


Cues of Schooee 

Hnmlxr ot 
Schools. 

Kumber ot 
poplls on the 
rolls on Slot 
Alnrch. 

StOH STAGS. 

COIDBieiBO AIL POFIIA wnO lUTG T4S9ED 
SFTOUD THE Lower Secondary (Nidsie) 
Staob, sut Birr hot nsssD tbe SUtbi^ 
OELiTIOK LSiUIMTlOSr. 

Hois. 

Girls. 

XoUl 

1 

2 

8 

4 

6 

6 

SEcoiiOAar schools 

Ton HoFE 

CoTcmrocnt ■{vo?avalit' ' 1 ! I * . - 

* 1 /English 

Xocai j. nnd • ^ Vezna<*ii2siT 

, /£nizU^ ,,••••••• 

If noietp^i • 1 \ ct*i9i<*u1ax 

K.t,n=statcE ; : ; : : 

• \ V«mnnilit 

Un&tdM « • 

XOTAT 

71 

2D2 

812 

IGO 

35 

176 

15 

S,094 

1»234 

1,0S2 

71 

88,021 
7,440 
30,654 
116,376 
82,329 
6, SOS 
19,187 
1,310 
809,032 
91,320 
210,229 
6,209 

20,471 

2 

1,037 

" 4,096 

*' 6,277 

*70,209 

43 

48,034 

2 

1 

1 

4 

167 

91 

29(73 

« 

1,93B 

’‘4.99t\ 

"^251 

"76,466 

43 

49,043 

- 6.279 

l,D0S,ESi 

167,07e 

209 

ie3,e<3 

FOE. GIFLS. 

aoEcmment {vOTSMlai' 1 I T ! I I I 

iK«atFaod : : : : 

SlamctM -{fSg'a^aiat' : I *. I I 

N.tw«But« :::::::: 

a.aeu* fEnglttU 

Twea . ; : : : : : : : 

TOUL 

Xoul ScoaEiuET Soaoois . 

HKOLABT 8CHOOIS 

Foe Hots. 

GoTennnenC 

Local Pond 

Aided 

XJn^ed 


3,094 

2,502 

872 

132 

1,545 

436 

* *36,001 
17,030 
1,640 
176 

» * * 

*’ 3 

600 

*• •# 

•• a 
"2,870; 
2451 

£06 

" 11 
" "2,382 

" 243 

570 

62,523 

e 

• A,138 

8,147 

6.810 

1,071,112 

..f,16T,S68. 

M07 

171, S»5 


*• 

640 

30,442 

1,771 

3,119 

66,43t 

14.347 

28,080 

1,763,615 

203,123 

102.804 

2,407,475 

379,205 

V ^ 

f •• 

E , ^ 

^ •• 


c 

TOTAl , 

FOB OIBIA. 

GoTcmment ■•t«*<«***»* 

liOcal Fund 

Mnnlelfnl 

JTative States 

Aided .•.••**f****. 
Unaided 

^ J /* XOTAb * 

"v 

'^AtrJPrwinT -irnooTJ 

' V GIIAKD TOTAL 


4,073,010 

.. 

•• 


670 
1,B16 
645 
292 
' , 0,707 
1,094 

45,003 
* 77,184 

44,400 
23.000 
313,003 
40,717 


j- 

•* 

,14.722 

644,755 

•• 

•• 


3S1.372 

■ ■ 

6,618,671 

•• 


•• 


0,089,733 

107,038 

3,407 

171,303 
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TABLE V. 

education in Bi iiisli India at the end oi the ofpcial year 1913-14. 


MIDDIES STA013. 


COUPBIS'KO Alt PTIPIIS -vmo ItAVE PASSFB ErTOED TOXAl SSOOKSAItV BXAaS. 

TUF ■Uprru PRiHMiY Shop, box ilave kot 

PASSED BEYOND THE l>OWLE SFCOEDABX 
(MlODUC) STAOE. 




SECONDAK'K' scnoor^. 


rOB BOXS. 

VraBralAr }ao' eminent. 

vJSJS’nlnr }r«»‘riina- 

V^SSsSilnr }MDDfcIpYl. 
V?SSJal«t } Native States. 

vSSaSilar } Unaided. 

TOXAl 

rOB Clnua 

vrSirnlar } OoFemment. 
vJCiotor }l-«oirand. 
vSSaculat }3rcmlelinl. 
vSSaeuIar } Native States. 
V?5il.c'*»lar - 

vX?uhr } 




XOTACo ^ ' 

i * 

'titr^'TXatvK.t ScnoDis. 

■V V 

aiiA>n) hotAj.. 
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GENERAL 


Stages for instnictiott of piipils in public schools for general 



irPFEB PAIUAET STAGE 

LO\7£n mmm 

' CLAN'S OF Scnoots 

COXrRISlNO AIL PUFZIS t?BO RATS 
PARSED BEYONt) THS LOWEB 

PAUCABi Stage, bet hate hot 

PASSED BETOTD THE UPPEH PliniAHT 

Stage 

COlCPItlSXKO AUi PTTPna woo HATE IiOT PASSED BETOND 

BeadiDg Pnnted Bool^s. 

Eot Beading Pnoted Boob 


Bofs. 

Girls. 

Total. 

Boys 

Girls 

Total. 

Boys. 

Qiils 

Total 

1 

13 

14 

15 

16 

17 

18 

19 

SO 

SI 

SCCO^CAR? bCUOOIS. 

Top. Bots. 

; ; : 

Local luna .{C?Sa?i,lir : I ! 

: : ; 

NatnoSiatca * ; ; 

• ■{^.tao’Li.c : : : 

noaldcl . •. ; . 

13.094 
1.483 

10,443 

23.095 
6.4Q0 
1,033 
1,073 

289 

90,237 

16,005 

52,101 

1,230 

43 

104 

17 

68 

3 

2 

1 

1,241 

2,000 

83 

1 

13,737 

1,587 

10,460 

25,103 

5,472 

1,038 

1,075 

290 

01,498 

18,181 

52,186 

1,251 

6.308 

2,960 

10.008 

41,603 

0,530 

3,375 

618 

518 

94,371 

43,182 

47,426 

2,208 

84 

689 

149 

415 

17 

13 

6 

1 

2,044 

14,033 

251 

8 

0,452 

8,535 

10,841 

42,018 

0,247 

3,886 

638 

514 

07,015 

57,165 

47,677 

2,216 

105 
830 
584 
0.820 
263 
840 
173 
233 
6.048 
5,313 
3,51 1 
774 

’* 17 

801 

5 

18 

A 

5 

230 

S3 

SI 

0 

1 

leii 

63U 

io,ni 

SSS 
£54 , 
ira i 
2^ 
£,&?£ 1 
5,316 
3,519 1 
790 1 

1 

TOTAlc • 

Von Gmi/t 

Cocnmocat ; : ; 

local Fond ; ; ; 

Monlcpal • ; ; ; 

-Natu.Blala .{^Sifalar I I 1 

Aided . . 5 f “alMi ... 

C»a.dcd . ; ; : 

Total 

Ttut. Scco'«d&ilt SonooTS . 

TBl&lAllY SCHOOI^ 

70S Boys 

Qo>cmment .... 

Local ruml 

Mtmic}pat 

^atl%e States 

Aided 

ViuUdcd 

218,282 

3.653 

221,037 

250,803 

18.180 

277,991 

28,502 

051 

2I),!4> j 

11 

3 

*’ 733 
453 
23 

483 

310 

44 

21 

422 

*6,650 

2,060 

247 

17 

496 

322 

44 

21 

422 

*0,389 

2,613 

270 

17 

50 

60 

8,883 

2,176 

23 

1.416 

1.370 

**284 

60 

R06 

, lV,098 
8,043 
491 
100 

1,475 

1.430 

”284 

5D 

896 

ie*,43l 

11,118 

614 

103 

V .. ^ 

37 

V 6 

4S> 

- 533 

*8 

50 

M 

litos 
• <S,S» 

*’9< 

559 

18 

V W) 

63 

"-isr 

2 273 

101 

44 

1,823 

0,271 

10,404 

5,051 

26,047 

82.298 

r / * 6W 

e.«s 

5,(IT9 

219,505 

12 020 

232,431 

2^.453 


810, 

, jS%)27 

0,037 

S5.S1B 

4,401 

179,700 

32,432 

32,174 

1 B9,23S 

\ 4.010 

21 

1,078 

146 

326 

6,wM 

77 

4,518 

181,444 

32,578 

32,500 

04.786 

4,096 

15,666 
1,058,378 
110,196 
05,08 ^ 
1,4 to, 029 
197,489 

63?* 
63;450 
4,371 
' 3,526 

140,335 
t0,401 

■ 

♦tv 
-V 16,237 
1,111,628 

-99,511 

1,670,904 

2071890 

V 

' 6,548 
'411.489 
42.51S 

ese.MOi 

140,590 

* / 

•=3.S5S' 

4,1^4 

5,717 

43,075 

17.625 

161,660 

7,1»4 

467.02* 

* 46,866 

CO, *67 

7J^ 43« 

ur.si5 

Total 

TOK Qtris 

Oo^crnTTieni 

I/>r»l Fund , . . . , , 

Mtndciin^ . . . . 

estates 

Aided •' .Vl 

Unslded 

Total irri'iAur ScrAoii 

onAyi> TOTix.' 

342,117 

7,709 

340,010 

2,017,261 

- - — « — 

*-212.716 


1.32S.W> 

1,4S7,»10 

11.693 

25,902 

1%286 

9,685 

121,*»01 

24,574 

H.j*; 

,7dl 

1-“ iU 

2j,107 

A 

5 

* * 

• 1,332 

t 19 

. 2,621 

• 4,691 

- 1,320 

^2,450 
^ •10,777 
t 520 

4 ^ 

2,623 
4,100 
3,322 
' 2,450 

23.1S9 
^ 530 

**’' 340 
309 
131 
* 18 
. M,S95* 
4S7 

28.263 

46,616 

27,447 
• 11.402 
, 158.612 
' 14,567 

26,023 
4r 925 
27,573 
11.4W 
372.667* 
14,^1 

2f 
160 
169 
66 
3.623 
53 ( 

' - V 

21,7(10 

S5,10S 

15,415 

287,016 

802,403 

3.076* 

210,591 

S14,W 


,.e4f,<oc 

' 3l,HtO 

3:UD7I> 

S,I>3l!.72S 



1,127.220 

375.2’il 



> 44,316 

roT.^fn 

3,108.170 




331, n-y 

1,717,001 
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TABLE V — could. 

education in British India at the end of the official year 191S~14 — contd. 


STAOE 


xiir LowFP- l?KiMU»Y Sr^or 


It-Jia. 

QirH. 

22 

21 


Total. 


C.'isa 

n»a7o 

r»i»i2t 

fl,701 

1,221 

70 L 

7 <IO 

100,410 

4S,145 

30,040 

2.D82 


28^,20 1 


84 

noo 

lOG 

710 

on 

sr 

7 

O 

2,^71 

11,008 

?88 

II 


<U 

05 


0,817* 

2 ,ai,r 

20 


1,807 

1 , 02 a 

aoa 

toil 

040 


. 14 i ,001 
3 1.178' 

** „ r»so 

34* 


0.188 


201.582 


22,1^4 

3,472,^7 

loTIros 

150.6 n 
£.080.060 
^547,079 


4,240,'‘i3I 


aoG 

478 

3S0 

40 

17.243 

OCO 


* 10.421 


4.25'>,0os 


4,551,304 


18,611 


TOTAti rrntAtiv STAce. 


Bo^b, 


S4 


0,017 

4,.)01 

11,44i 

52.142 

0,810 

4,232 

70S 

752 

103.201 

62.511 

aJ. 2 J 5 

2,000 


307,207 


£0.227 

G.AOS 

21,710 

70.518 

12.202 

5,2u4 

l.SOt 

l.OO'i 

100,076 

64.510 

lol.on 

4,222 


5G0.676 


1,001 

,1,0,88 

\ 002 i 
100 - 
040 


18,818 
15,101 ' 
013 
3.44 


76 

03 


4,560 

2.660 

>2 


32 080 . -SS, 26 <r - V 7;411 


ao.fs i 1 , 'au>05 ' j vgiT.ost 



2.oO^Ul‘<^ I 2,175,423 
•.. 73 , 10 a ! ‘r,\o«s 


577,270 > 4,012/107 


41,076 

72,673 

40,7aa 

21,148 

£82.031 

S*>,141 


42.342 
71 056 
41.035 
. £1,107 
£00.281 
40,tqw 


• u 


407(000 

S74,OS5 


926,00^ 


6 i 7 ,ono 


&,I34,0^7 


6,480,442 


4.682,018 


308 

4$6 

322 

40 

18.000 

C17tf 


£ 0.704 


4 ,Cf> 5.442 


6 , 117,020 


<3ftU. 


£0 


127 

C7A 

Iht 

787 

25 

21 

O 

7 

4,115 

10,150 

470 

15 


Total. 


20,354 

5,081 

21,002 

77,305 

12,287 

6,283 

X,87J 

1.012 

101,701 

80,606 

1UJ.41J 

4,247 


GOAKD TOTAL 




S3 


Qirlft 


SO 


82,760 

0,725 

36.443 

111.578 

32,203 

0,477 

10,155 

l,il2 

302,615 

74,712 

200.065 

5,252 


161 

715 

211 

TOS 

30 

J1 

32 

7 

6,417 

10,008 

601 

17 


£2,103 j 620,174 


a , 182 

2 £42 

’*346 

121 

1,171 


20.057 

13,238 

83J 

101 


2.457 

2,810 

* *346 
121 
1,171 


25.207 

15,1104 

8S5 

161 


98 1,087 


n,B07 


75 

08 


1,754 

2,848 

02 


3,010 

2,434 

372 

132 

1,115 

430 

30,247 

14,182 

1,578 

170 


41,351 


48.702 


7,807 


01,840 5 677,030 191,701 

- ' I 


3.208 
108.501 
8.871 
• 0.171 
: £^**,801 
2^,101 **•* 


27,811 
1,701.100 
£ 01.011 
102.178 I 
2,4«1,180 
-170.190 


I 


£6,811 
* 1,651,042 
10l.£50 
1S2.821 
£.178,431 
451,161 


64,721 


70,318 


T«->tal 
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Class of Schools 


BCCOKBABY aCUOOLS. 
For Bon. 


81,021 
7,140 i 
30,06 1 ( 
115,170 t 
32,320 I 

6.608 I 

10,187 I 


1.310 


300.032 i 
01,320 
210,220 
5.200 


1,003.684 


3 001 
2, >02 

* 372 
132 
1,641 
430 

35*001 

17,030 

1,010 
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02,628 


1,071,112 


- 885.175 L4;ia7.623 


44,S?)7 I 

70,071 I 

44,013 ‘ 
2.1,607 

£92 eru 

’• 31,601 I 


44.065 
77,110 
44,375 
£3,050 
•/31 3,410 
40,631 


621,309 512,103 




006 , 5:^4 j 5 , 516,<^0 


970,423 i 6,0^?»52 


4.5S8',607 


1.208 
101, *>73 
8,872 
9,571 
ESSOli 
28,101 


385,310 


3CS 
485 
322 I 

41 

38,614 
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CO, 80 S 


4 , 601,405 


45,324 

76^199 

44^097 

S. 1 . 6 IJ 

£ 04.479 

30,747 






6 , 601,199 


OSS.&ST 


28.030 

1,761.615 

701,158 

192.304 

S,407,47'» 

A 7 D,SC 5 


9,97.1,016 


45,602 

77,184 

44,409 

23,660 

3M,011 

40,717 


V0<4,'V5sr 




EnRtMi 

VeruBCUlaT 

KllRtt-ll 
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Ensll<lt 

Vcmicular 

i:a(cli«h 

\ cmacular 

l4nglnh 

Vcmteolar 

EnBllili 

Vernacular 


IOT\l. 
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Vernacular 

Vem (cuit T 

EnslM) 

Vernacular 

Enetlah 

Vcmacul (r 

EnclIsU 

> emacular 
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Vernacular 


Tot.u 


^ Oov eminent. 

J lAical Fund 
I Municipal. 

^ Natlic State!). 
I Aided. 

I Unaided. 


Fon Onus. 
^ ao\ eminent. 
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J Natia c Statca 
j .tided. 

^ Unaided. 


TortL SECOMianr Sonoois. 

PEIMAEY SCHOOLS. 
Foil UOSB 
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Locnl Fujirl 
Monlrlpnl 
NntUo States 
AldPfl 
CD'sliSed. 

Total. 


Ton GiPMa 


6,6S^7Sa 


CoA eminent 
TjOoal Fundi. 
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Xatlic SfafcA 
>^Gd€d - . 

llnaldetf .r 


Torei.'rjimanT Schools. 
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education— GENERAL 

Besults cf the prescribed examinations in the sereral 



(•> riTAi -fn-M iH.r- wi. nx»ras-.it cm ts sr»Ji»». «-»n— m-b. i 

i> > 5* -Y r I Uil V, ts 1 • 



EDUCATION-GENERAt 


BesuUs of the prescribed exeiminations in the several. 
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Provinces of British India during (he official year 1913-14 — contd. 


Ag. 

Second I>. Ag. 
First L Ag. 



Natote op UTAiniTATloirs 


COETEOES POn FnOPES'3IO'<IAE 
— con/d 

Enninfenng, 

MCE. 

BOB. 

I, on. 

ripst BCE. 

Eunmlnatlon In Art dmwlng 
rint Examination In EnAineonng. 

BoorXce College Examinations— 

Cl\il Engineer. 

FIretrIcal Engineer. 

Upper Subordinate. 

Bower Subordinate 

TrneKng. 


TitAl'ii’sn 


AtrUvlture. 


Vettrinart/ 

Commercutl. 


Scztoou roR GrirERAU EniroAttotr. 

I Matriculation Examination 
} School Final. 

I **1™' Examination for Eu- 
Olrls S topcami 

OIris } H'Hh School SchoIan.htp Examination. 

CuK } Elcmenfarj CcrtlHcnte Exomlnallon 
Public Service Ccrtlllcatc Examinal ion. 

BO} f Ctimbridgc Preliminary Examination 

CW? } ComBridgc Senior Examination. 

} Cambridge dimior Examination. 

flirts J ^Bddlc School Examination. 

I ofrls ^WPPer Primary Examination. 

ShTi 5 Friniarj Examinal ton 

- wnooLS roit SprciAT. iN^^rniroriov 

Upper ^Trahilng School Exam'iLation for 
1 Mnsten 

j Tmlnlnj? School l^x'inilfi'ttion tor Alb. 
IdO>\cr S lma« 

rasoJ'wSSir"'’" 

Rct»ob^^ of \rt I^\ATnfnniione 
tUf-ftJJ 3 vnmlintlon 
'“ipmWott In 1 nRincrrtnc. 

RtMpiUtrn 111 Snrxevinfi 
“^ -ij^liool Jlxntninatlon 
^ . Til St liAiL^AXomln^itlon, 

tTffriculuirnl s< 


diflercjtf jofitliMlons u 
dflTefezit Intltuiions In 

8c1)OOl< Lxamlnationa rospe^'^h from 

Schools Pxamiilationa reapc^vclv from 

from tho iUfferent in^fltetiSfcrin Afnarav xp. ji . uvuimuie 

from tfie different lns{|fiinon<t*jn 2fadinias*fho'Tnc(*’Jiiwl crccil€f ASnm b 
between ^tpAhmona Oyd \T'ifliWe 


'M Ctmlril KvAinittntion. 
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GENERAL 

Selurn sJmdng the distribution of Local Board and Municipal Expenditure 


Objtcts or UxrE'soiTCUE. 


SSFE.VDITOItC OF U)CLl 


Xombcrof 

lastitQtloQ^* 5 Kumbeiot Average nnmber! 

I Sdtoliis on the ontlMroUi 
lolboothe monthly doting 
Sistof March. { the year. 


iM iNsnmioss xMiiciv 
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Larr ..... 
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EngloeczlDg .... 

Teadbhss ... 

Agricoltore . . . 
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SCBOOC Edccitiok, Oenqul. 
Seconivy Sekooft. 

FoTDoye— 

Schools 

saddle Schooh ; : 

For Glile— 

BighSehooL<( 

saddle seboou ; ; 


TorAb 


For isoyB 
Fat Qltls 


/Vimory SekooU. 


ToviL 


SCHOOL ForOATION. SPEC7AL. 
TrolninB Schools tor Hasten 
Training Schools for Mistresses 
Schools of Art . . . 

Tav Schools , • . 

Medical Schools .... 
EnQlneerins and Bnrveyloe Schools 
Tewnlcal and Indnstilal Schools . 
Commercial Schools • 

Aciicultural Schools . 

Other Schools 


UrdUlngs . 

fhniUnre and appoiatos 


21 

170 

614 


1,048 


30,435 

1,813 


33.24^ 


se 


2C 


6414 

28.034 

115,788 


168.402 


26 


26 


6,154 

27,167 

111,894 


813 


i 


147,618 


'1,7«S.773 ; 
»7,0«7 ! 


1,083,278 


1,839,810 |-V 1,760,102 


tlnlTerdty 

Inspection 



Avetags dally 
attendance. 


Prorlnelil 

OmnU. 


7.406 , 
23.400 : 
00,774 I 


214 


J. 


8,814 

0,006 


C3 


121,014 j 


0,942 


]';4!!3,1C3 ; 22,47.650 

65,411 • . . 76,049 


ill 


l,37aOI2 Uc-, 23,23,199 


Local Fond. 


6482 


6.282 


> 16.833 

,•< 64.672 
7.67.313 


6.710 

6 , 68,451 




MOBlcIptl 

Grants. 


r ‘ 

I 

si.rai , 


45t>} 




41,627 * 


-65,10.076 . 
. 5 ■ t'. 


97.722 


2,09,818 

,39 J 


V -• ' 

140.1}'^ '■ " 

.• •>■ . •- - !•' 1 r-,— 




1 

*> 

I 

s • 

r- 


••••■ ' 1,873 1 






ction .... 
f Axtfi Colleges • ••.*>« • ' 

A : Mcdteal OoWegcs ' / 1 

2 0 1 Other FroCcsstonal COll^es . 

• Bccondaiy Scltools . 8. . J 

Primary SChotis. . , .. 

Modiea) Schools* • - - 


js I aicniesM ewjefi>49~ — ... . I •« 

& iTcchnleal and*ln«3Q5tr&il.S»mo& .\*^ « ,3"'' j.** 

It Other Special Schools'; ^ .. 

Mlset^lmeons *i ' ' 4 

. ' ■ A’-''- 


.V. 


-» * •Jir', • '*».* * **•? v^<^. -r " ’ 

. ■.’9*^1',- /” 1 ’■ I C ^ H 

• •'•'"I*-- > ’CfCi 



J 


-jili • '-OidOO' ‘ ' 
'■ ■ -,■■1 ' '43.713 . 

^ ^ P » 

, oi; . . I ^ 


;4SWr^- 


1 - 






1,303,838 |--, I 



Vlt. 

on Public Instniction in,British India for the official year 1913-14. 


boauds on fubuo instboction. 


By XOOAX Boabbs. 


SullECTlp* 

ttom. 




1,83,808 

4,06,000 

10,00,024 




18,140 

30,395 

16,260 

1,08.763 

2,02,102 

30,753 

2,04,220 

0,76,707 

783 

20,712 

" 783 
26,422 

4,36,610 

'•2o;80M4» 

3.30,S4Z 

2i,l 0,385 

18,87.076 

. r 82,46,743 
7,61,304 
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1'*** 50* 

72 
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8,480 
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A 10,91* 
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_ Art* Ootttget. 
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Oriental. 

CoUeget or BepartmenU of OoUeata for 
Fro/eosfonat Traininr. 

lAVt, 

llndUctncs. 

Engineering. 

Teaching. 

Agriculture^ 


SoaooL EntroaTion, Obnbbat, . 
_ _ Seeonaary ScAoolt. 

For Boys— 

High Schools. 

V^MuInr } Middle Schools. 

For Olrls^ 

High 8 cho 9 ]fl. 

vSm^lar } MiddtoBohooIs. 


For Bots. 
For GirlSe 


Primary SgIukIIbo 


SOBOOIi BDVO^XZOIV, SpSCZ41.f 


Schools of Arte 
law Schools. 


. Jficidtiual Schools. 
Other fohoois. 


■adnWngO. 

Furniture and apparatus. 


Total. ' 

-f 




■.fiA’ffS Collogcs. 
■A'-Mcdloal Collffita. 
rOthcr Frofession&r,doll 


J Secondaiy Schools.' 'I”.-. 
Xeehidcta^MWgU 3 ltlS(l] 9 ohooIs. 


,Me 

^QsSd<j: 
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Return showing the distribution of Local Board and Municipal Expenditure on 


tSBEsrarvxE of uomcmii 


Ik IssmmoKS luB>aE^ 


Objects or eepikdiioie 




Aremgo 






1 

gumfaet of 
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Attendance. 






h 

OStUotlOM 

^cliolars oa 
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thoSlrtof 

Mar^. 

tltctoUs 
noathly 
during the 
year. 
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Uranta. 



Fees. 

U^TETSnT BDtICATlOS 
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B 

ArU 
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48S 
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■H 
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Seconiarji SchooU 










tot Bo>v- 

HlQh Schoola . . . 

Miadic Schools (VScutot ; 

• 

3& 
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35 

12,600 

10.630 

6,508 

12,534 

18,238 

6,238 

11,253 

16,087 

5,331 

60.715 

34,330 

41,657 

1,57.0S2 

41,463 

> ],05i 

12,572 
• 6.76T 
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7,273 
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Middle School- {^Solsr ! 

• 
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10 
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1,545 
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1,402 

80 

1,175 

*3.033 
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20,356 
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88 
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U 5,001 
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rot Gms 

; 
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41,815 
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«• 
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I 



*■ ,, 

.r 

• « > 

■ ■ 


C— J Bccondits SchooK * . . . 
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f ASiili Vil — contd. 


Public Instruction in British India for the official year 1913-14 — conid. 
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largciyTjyreasonof the increased number of trained Veterinary Staffs tliat wore made 
available, ijicreased provisioii of microscopes, and gradual iierfectioji in the techni- 
ques of testing and treatment of this disease under active service conditions. 

Mensioix may be made at this point on the subject of vcotoi* control. Generally 
spcaldng this- was impracticable under die conditions that prevailed in most locations, 

. Tahanidae swarmed everywhere and the monsoon brought with it indescribable^ 
plagues of day and night flics incluiling mosquitoes.- With the advent of D.D.T. 
however, the procedure was adopted, Avith regard to certain Veterinary Units, of 
spraying the suiTOunding jungle for a depth of 50 yards or so, also paddoclcs, posts, 
Avoodwork floors in stables and hospital buildings. It must be admitted that spray- 
ing Avith a 5% solution of this-drug in kerosene did proiluce magical elreots, and Avhere 
it Avas regularly qarried out one c6uld in fact Avalk round mule lines without seeing 
any switching of tails. 

(b) Diagnostic technique and procedure. — It Avas conclusively proved that the 
effectiveness of control was dependent on early diagnosis, early treatment, and 
wherever possible removal of infooted animals before they could be a source of danger 
to others. 

Detection of surra in its early stages was only possible by the examination of 
wet blood films under the microscope- Trypanosomes Avere frequently detected in 
animals Avhioh appeared to be perfectlj' healthy with normal temperatui’es. 

Various blood testing procedure.s Avere enforced dcpenclcht on factors such as the 
time of the year, the degree of infectiArity, and the locxdon of units and formations 
Avith animals in relation to known Surra-affectetl areas. Where infecetd animal 
wore found in the imit all animals would bo blood tested daily for 15-21 days until 
clear. In other cases animals Avoro tested for ten consecutive days at intervals of 
ten days. The minimum precaution adopted was to blood test all^,_animals in a 
unit twice a week, '-'3^- 

.The usual technique of* blood testing Avas adopted, that is to say, a, sample of 
blood taken from a prick or small incision in the ear, was placed on a slide, covered 
with a coverglass, and examined under a 1/Gth-power. 

; From experience it was found that trypanosomes were more numerous in the 
peripheral blood during the heat of the day than in the early morning or late after 
noon, ^ ' 

.Literally millions of blood smears were examined by the Army Veterinary 
- Services from 1942 quAvards necessitating the formation of Anti-Surra Units- in 1944, 
specially equipped with microscopes and mechanised transpprt to enable the high 
proportion of officers and Veterinary Assistant Surgeon on the establishment 
to operate simultaneously in various locations. 

(c) Treatment. 

I. By Antrypol 

Factors. — Antrypol alone Avas almost exclusively used during the Avar for both 
preventive and curative - treatment.' 

It .was found that if treatment Avas commenced fairly early and proAuded -'ade- 
quate and exact dosage according to the animars weight and condition was used,, 
the intravenous injection of Antrypol Avould cure at least 90% of horses and muleo 
■ infected Avith-. surra. • , • - ; ; 

The problem of giving the exact dose of Antrypol involved ‘an- accurate assess- 
ment of the animal’s Aveight. In the field, where suitable weighing facilijEies wore 
, of cours'e not available the difficulty was solved by an ingenious method of weig t 
estimation deAused by Lt.- Col. G, PFAFF, M.B.E.; R.A.V.O. 

This was based on certain body measxu’ements of the horse or mule' .(i. e.) the 
. weight was estimated according to the formul% = weight in pounds, or - 
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appendix II -(4). 

{ 1 ) 3 By Dirkotor Army Vetehimary Services, (In'dia) 

1. INTRODUCTION 

World War II has provitled us with vaUiahlc inforination on the essential con- 
ditions necessary for the control of sm-ra. 

The knoAvledgo that has been gained has accumulated from the experiences 
of the Army Veterinarj' Service operating in -Bmnja wliere it was responsible for 
the health of some 35,000 animals — mainly ccpiines — which were an integral and es- 
sential part of the transport organisation nece.-f-ury to supply tlio Pourtcenth jVrmy 
including Guerilla columns of General Wingate’s Special Force. These columns 
as is generally known, operated deep into Burma jungle and frequently penetrated 
virulent surra zones. 

The Burma campaign therefore for the purposes of this paper, supplies a record 
of the endeavours wo have made to control the ravages of this di.scasc in its most 
susceptible sufferer — the horse and mule. Further information, however, on Siura 
in camels is also published at para. 3 concerning our present knowledge of the effect 
of Trypanocidal drugs on this animal. Wo have little information, however," to add 
in the case of cattle. 

The story of Surra in World War II is to a large extent an account of the results 
obtained with the chemo-therapeutic agent, Autrypol (the British equivalent of the 
German product, Naganol). 

This drug, produced by .Imperial Chemical (Pharmaceuticals) Limited, chemi- 
cally and pharmaceutically identical v.‘ith Nagauol, constituted oiur main armament 
against this disease. Much had to he leamt about its mode of use under war conditions 
where animals were required to move through some of the worst Surra-ridden area 
in the Avorld. 

Up to 1943 when Autrypol was adopted as a routine trypanocidal drug for" surra 
our knoAvledge. was confined to the results of trials with Naganol under the more or 
less static conditions in India before the war. These trials w*ere first embarked upon 
in 1927 at Mona Remount Depot. In camels, however', the diagnostic and treatment 
technique wnth this drug was fairly well perfected by the outbronk of war, but this 
did not apply to equiues, as between 1931-41 only 26 horses and 37 mules were treat- 
ed for this disease. During the war years over 10,000 animals were treated for Surra. 

example, between 1942-43, highest mbnthly incidence was 17 % of Ijho 'total 
equine strength in Eastern Army, 

Autrypol, however, was not the only drug to be used', though as previously 
stated, it was our main means of combating the trypanosome in the animal. Trials 
were made early in. 1944 Avith Propamidine, Pentamidine and Stilbaniidine. Of 
these three drugs Stilbamidine appeared to give the best results and’ it is irow consid- 
ered that tMs drug in combination Avith Autrypol may provide an effective answer 
to the^ tordcity factor which tends to develop with repealed Antrypol dosage, Avhen 
the privatioirs of Avar are encountered. Mention of Stilbamidine yill be made later 
on in the text of this paper. • - ' 

Nearly all that is described here is additional and supnlgmentary to Avhat has 
been already written in the Army Handbook of Contamous^cl Irrfcctious Diseases 
in Animals (1945 re-edition). ° 

2. SURRA IN EQUINES 

(a) Incidence, hroni the liistoric stand point it is mteresting to record the effect 
upon the incidence of this disease Avhich resulted early on from thedaok of trained 
-personnel available for the diagon.sia and treiitmcnt of Surra. Largely in consequence 
^ of this, the nighest nionthly incidence of Surra between 1912-43 amounted to 17% 
of the total army equine strength in Buinia. ' In 1943-44 this figiuo Avas reduced to 
7 % and in 1944-45 still further to., 2%, This improvement was brought about 



llie period between prevontive dosage was ljs:cd at 21-28 days, as during that 
period the elimination of Antrypol from the body at 0* 4 grams per 100 Iba. takes 
place. Dosage at 0*3 grams per 100 lbs. as a preventive was tried but not found 
adequate to control the dsisease. 

The dose recommended for adoption as a praphylaotic was 0-6 grams per 100 
Ibs- repeated every 21-28 days, though in circumstances whore the rest period after 
dosage was small and condition of animal below average the amount was reduced to 
0-4 grams. 

A minimum of 48 hours rest after a dose; *4 was necessary to limit the onset of 
tosdc symptoms. 

The justification of preventive treatment was obvious. In one column of a 
long range group of Special force which did not receive prophylactic treatment, all 
animals developed the disease. Furthermore, records esist to prove that preven- 
tive treatment alone (whore animals were already infected) enabled operations to be 
carried out without severe wastage of animals. 

II. By Stilhamidine/Antrypol, 

Trials with Stilbamidine dihydrochloride commenced early in 1946, but it was not 
utilised on a large scale at any time owing to^the small supplies of the drug available 
and to insufficient trials under war conditions. 

The results so far achieved are, however, hopeful, and its use may be indicated 
where treatment with Antrypol is contra-indicated on account of severe reactions to 
the drug. 

It has been used in two ways : — 

(а) Alone . — ^Dose 0*06 grams Stilbamidine per 100 lbs., injected intravenously 
daily, for 6 days. 

(б) In combination with Antry'pol . — On the scale 0*6 — 0-3 — 0-3 on days 1-8-16* 
The drug in doses of 0-05 grams has been given as a supplementary inoculation on 
days, 4, 5, 11, 12, 18, 19. 

Precaution ^. — ^When giving daily injections of Stilbamidine, esiperience has 
shown th^t the animal tolerates the drUg well after the 2nd day. The injection 
should always be given slowly and the first daily dose divided into two equal por^ 
tions of 60 ce. solution, given at 30 ijainutes interval. Thereafter give as a single 
dose. 

^ 3. SURRA m CAMKLS 

Late in^ 1944, a revised method of Antrypol treatment based on the weight o* 
the animal 'was introduced. This involved a considerably increased dosage of An* 
trjfpol, but this "step was considered advisable owing to numbers of animal having 
become bloo.d positive to the wet film test after two 4 gram doses of the drug given at 
14 da 3 r intervals. In a number of cases blood films showed trypanosomes within 
three weeks of the second dose of Antrypol. This led to the as^^^ffiptioq that drug 
resistant cases of Buria were occurring as happened in the case of mules in Burma. 

As with equines^a weight formula was worked out, this being devised by Lieut. 
ORR, R.A.V^. It w^s shown that variations in weight of the* camel were consi 
deiable — ^feom 900 lbs. to 1^600 lbs. 



102 


15 = weight in pounds, G being tlie giitli in inclies and L being tlxe length in incliefl 
from th.e point of tlie slio aider to tLe point of tlie buttock. The formula _ ^ * 
used wlien tlie girtli, was over 60 inclics, and tlie otlior wlien tlio girtli was 60 or less. 

To Lt. Col. G. PFAFF, Il.A.V.C.,‘i8 due mucli of the credit concerning 

orgonibation of rcsearcli work to perfect tlie dosage scales best suited for general 
prophylaxis and therapeutic treatment. Difficulties were not inconsiderable, 
particularly those in comiection with- deciding upon the safest and yet most effec- 
tive preventive dose with which to inoculate animals undergoing the privations of 
the Burma capmaign. 

Much of the experimental work ^as done at the Military Veterijaary .Hospital 
XiUcknow. It was discovered that animals in Assam could not stand up to" a'dosage 
which produced no serious ill-effects in liUcloiow. 

Incrca.scd sensitivity to Antrypol was noticeable amongst debilitated animals 
and anion gat those which had received previous dosage with the drug. A diet low 
in minerals, particularly caleuim, was considered to promote toxicity where Ant:^- 
pol administration was in progress. The supplementary inoculation of calcium lactate 
iu 15 gram doses by intravenous roitto &om the day following Antrypol dosage was 
adopted in certain units, and was considered by some to have a beneficial effect and 
xo reduce the severity of the toxic symptoms. 

The war-time dosage for both equines and camels was considerably larger than 
that regarded as effective before the war. It was found that ah insufficient dose of 
Antrypol was not only ineffective but could be dangerous, as tha trypanosome was 
thus liable to becon» drug-fast thereby converting an _ animal into a dangerous 
reservoir of infection. 

The first curative dose was desigued'to exercise the maximum trypanocidal 
compatilile with the toxicity factor, and therefore was larger than the two subse- 
quent doses' of a normal course administered to an infected animal. . 

Curative Treatment . — The procedure usually adopted for the detection of Surra 
was to_ give an injection of Acetylarsan (20 to, 25 cc.) to sterilise the p^ipheral blood 
stream (which, takes wp to 12 honxB 'with this particvilaE ding). The animal nswally 
was wherever possible evacuated to hospital after this inoculation. 

Antrypol dosage in veterinary hospitals was adopted according to the following 
scale : 0-6, 0-3, 0-3 in 10% solution on days 1-8-16 and the animal was discharged 
as soon as possible. IVhere treatment was given sufficiently early there was little 
OSS in condition and'it was sometime possible to discharge on' the 22jB'd day. 

Toxic symptoms were always liable to occur with this dosage. . These included 
laminitis, Coionitis, excoriations of the anus, dermatitis and swellings on the girth 
area and muscular stifiness. To minimise the risk of development of these symp- 
toms the procedure invariably 'was to turn axdmals loose in-paddooks after inocu- 
lation .and to ensure that they had £cee access to drinfcihg water. 

AlS previously, stated, remedies were tried in an attempt to prevent'the onset of 
toxicity. Intravenous calcium lactate was regarded as the best of the lot. It was 
observed that those receiving calcimn tended to put on condition more rapidly than 
those that did nqt. . ' - • ' ' 

Preventive Treatinent . — ^The use of prophylatio measures was not simple. An 
unpredictable number of animals, though not often more than 10% reacted' severe- 
ly to the tesji. This reaction oceuxed in many cases with. doses as low as 0*4 grams 
of Antrypol per 100 lbs. . " ^ - 
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!the weight Was estimated according to the fonnnla : — 

GxL HlxH2 


5 


5 


■where : — G= Girth (first fold of skin behind chest). 

L= Length (point of ahonldcr to point of buttock allowing cord to lie 

along the natural curves of the animal ■which must bo standing square). ^ 

Hl= Hump circumference measured round the base of the hump oh a level 
with the dorsal spines. 

H2=IIump across, measured from the circular measuring cord hcroas the 
highest point of the hump and at right angles to the long axis. : 

The results of a n'umber of tests which were cross checked on the ■weighbridge . 
gave readings well vrithin 100 lbs. of the actual weight. In. most oases the weight 
estimate by mcasuremeut formula was below tbe actual weight : 

Trials ■with increased dosages were caneid out during 1944-4:5 in Northern ■• 
Command under the supervision of Col. G. 2?. STEVENSON, O.B.E., D.D.V.S., 
Northern Command in close collaboration with Col. G. PPAEF, M.B.E., of G.H.Q.(I ) 
who ad-vised over the question of dosage. 

Antr 3 rpol was used on the following scale : 3 doses at 7 days intervals of 0-6 
grams, 0*3 grama, 0*3 grams, per 100 lbs. body weight. The largest single dose 
^ven was 7 • 5 grams and this to a camel of 1520 lbs. weight. A camel of this weight 
received on the revised dosage over the same period 13*6 grams as opposed to 
8 grams on the dosage scale in force in 1939-43. Similarly a camel of average weight 
scaling 1208 lbs. received a total of 10*8 grams. No toxic symptoms resulted 
on the dosage by the individual- weight system. 

SDMUIAET. 

It may be of interest to compare the scales of Autrypol dosage laid do-wn during 
the pre-war and war time periods for curative treatment in camels — 


Date. 

) 

Animal. 

Antrypol 

Dosage in grammes 

Period between 
• • doses 

Total 

dosage 

grammes 


•• 

1st 

dose 

2nd- 

dose 

8rd 

dose 

, 

e" . 

1039 

All oamcls 

2 

- 4 

— 

3 to 4 wceks.depend- 
ing on a positive 
blood film after 1st 
test. 

6 ~ 

« 

1043 

All oamola 

4 

4 

— 

14 days 

8 

1044-46 

Camel 1208 lbs. 

6 

2-4 . 

2-4 

7 days" 

10-4 ‘ 


Camel 1464 lbs. 

7-3 

3-0 

3-0 


13-3 


Safe guards. 


o-ue joJJo wing rules i 
(i) Blood positive ' 

(i») Blood ncgoil^o 

Morciirio ohiorido tost positive 
j . ?*SnB of Bonra present 
tuO Blood test negative 

^oreuiio ohiorido test positive 
Clmlcal signs of sorra absent 


^iuttjixuinmg aosage 




Bull dosago 
y .Bull dosago 

^Initial dose of 27aganol. 
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' (c) Gaitle. — Ciirntive trcfttment involved a dosft of 0*5 grammes pet 100 lbs. of 
Naganol followed alter 14 days by 0*25 grammes per 100 lbs. Tlie weight was esti- 
, mated from the formwla GxL 

""i 

•' Tartar emetic was used for cattle and buffaloes, in view of its relative cheapness 
and efficiency in. bo^nnos. The toxicity of tartar emetic was found to be greatly 
reduced by dissohnng the salt in 6 per cent, glucose solution instead of in water,’ 

Dose — 5 cc. of a 2 per cent, solution per 100 lbs ; vdth a maximum of 60 oc. re- 
peated after 6 days. The injection must be made slowly, and followed by the in- 
. jection of .<• few ces. of boiled water to clean the needle. 

4. -WHEN AN ANIMAD MATT T5E BEGABDED AS CUBED 

- Horses rind mules. — A i elapse may occur bcvcral months after an animal has ap- 
parent ly been cured. 

Erom the m31ita,iy point of view during war time the itandard inevitably has 
to be lowered, and i ho prn cticc, ns hitherto stated, was to discharge an animal a s soon 
as possible after tlie third injection of Antrypol. 

Tliis was not before the 22nd day and was subject to the animal being in 
reasonably good condition and passing the prescribed blood teat. 

The rule laid down iir earlj' 1943 tlxat an infected anims 1, after tho three curative 
injections, reep^ired to pass a daily blood tcot from tlxc 20fch to tbe 66th day, was 
.relaxed without apparent bad results. 

Conclusion. — The experience that has been gained in the knowledge of this 
disease and its trcotraoi^t with Antrypol neces.iitatcs the recording of one all im" 

■ portgnt factor regarding ti-eatment. 

, Tho administration of Antrypol is no liapha za,Td affair and good rcsulle depend 
/largely en the devotion to detail of the Veterinary Officer. Experience in war .has 
shown clearly tluit the weigliing of Antryjrol, preparing the solution, and determining 
the weight of the r.niroal are such important factors that they should be done by the.- 
. officer himself and not loft for a subordinate to do. 

■ It is hoped that this description .about our experience of Surra in World War, II 
may be of pmctical value to the Board of Agriculture and Animal Husbandryin 
India when the time comes for the enactment of .onj future civil legislation affecting 
the control o-** <‘.his disease in India. 

APPENDIX II (4). 

• ' (c) 3- Dam,, B.So., M. B. G. V-. S, 

' - Assistant AnimaVH^.ishandry' Commissioner until the Government of India. 

Basu (1946) collected the data concerning Surra in all species of animals under 
tlircc headings, ?’.c.,bovines, ccjuincs and other.s from the year 1942 to 1944 from vaii- 
ouB provinces and States, showing the intensity of ij)fcction in tho v.arious areas- 
Erbm his figure.s the Punj.-ib seems to be the worst affected area, followed by United 
Provinces and Sind. In this note data for the last 14 years (1932 — 44) has been 
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collected frona tbc vorioiiB divisions of the Ihinjn'b^ (Ijalioro, Multon. navrolpindi, 
Ambalaand Jullundur) and an csffortlias been made to work oat corclation between 
rainfall (the average of fig'TCB for last 14 years) and the incidence of smra, if any. 
The following table and the attnehed graph*** (graph No. 2) indicate that there is 
no direct relationship between rainfall and the number of surra ^cascs. The 
.number of surra cases is more or less constant. Xf anything there jb a fall m 
■ • the incidence of the disease in heavy rainfall ywrs. No doubt there is a seasonal 
occurrence of the diBeasej't.c. thercisinerease justaftcrthorainyseason, ascan be 
seenfrorngraphNo. 2. The low incidence in heav 3 ’- rainfall years may be due to 
the washing away of eggs and larvae of the insect vectors. The abnormal fall in 
the number of surra cases recorded in the years 1943 and^l944 is^due to the fact 
that naganol was not available. This point is discussed in detail later. 

Seasonal inadcnco. — The figures for each month for the last 3 4 years have been 
' computed and the avciagc calculated. Xt will be seen from^ the following table 
No. 2 and chart No. 2 that the number of surra cases start increasing in August 
■ and reach their zenith in October. The peak is reached in September in .Ambala, 
Multan and Eawalpindi and in October in Lahore and Jullundur (sec graph 1 > l A 
and Table TI). The figures available for AiSsam and Central Provinces for the last 
' 2 years also indicate a similar seasonal curve. On the other hand, in the seasonal 
curve drawn by Basu (ibid) on the basis of total figures, the peak is reached (in 
September) earlier than in our cage (in October). The separate figures for horses 
and camels were available for Jullundur aivision only in which case a separate 
graph has been drawn (graph lUB), which shows that the peak in the cases of the 
equines is reached in October and in -camels in September. These curves arc 
• similar to those for ‘ Equines and Others ’ obtained by Basu {ibid). According to 
Basu the peak in bovines is reached in August, w'hilc from the data supplied by 
Zargar for the years 1940-1943 the peak in bovines in the Central Provinces is 
reached m September. Tnis may be due to variable climatic factors such as earlier— 
rainfall at one place as compared to the other. 

"V^en the figures of incidence of surra are compared each year, it is seen 
that peak is reached in the same month each year with occasional minor variations. 
The average rainfall has also been worked out month wisepni^ basis’ of the rainfall 
figures of the last 14 years and plotted against the'numb^ixf average outbreaks each ; 
month. These figures show that surra has no direct relation to rainfall as pro- 
viously stated but its incidence is increased in the months usually after the sum- 
mer monsoon in the Punjab. ' ' ' . 

It is known that trypanosomes feed by osmosis on tbe glucose of*6lood.',’vt£ich in 
naturally mobilised from the store, i.c., the liver, and that thcre is hyperg^caemia ;* 
. in the early stages of trypanosome infection and hyporglycacmia in the latter Bt-8geS''V 
when the tr3q>anosQmes usually disappear. Bay pointed out to the author that there 
, ja a seasonal yariatioh in the blood sugar of equines. The seasonal incidence o^tljp - m.- 
disease and se’asonal. varitaion'in'^e' lquantlty of blood sugar and the increase in tlie ■ 
number of flies 'and other insects during the surra season'throw gpme flight on-tbe 
epitozooloty of the disease. It seems from the histopatliolo^y of 
s^medpn a fc^ cpsesby Bay andLall in 1944 (unpubbtib^d) th^t'^^Ky^'I^sions ‘ 
cbrbnic'casos of surra are pathogonomics of^tgai"' gb^t^en metabolio*'" 
^ — ^Bj*eoially of the endberines — ^is ‘ likelAc-to reveal - 

- useful 1^01 mation,, •.. . . ' - 
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Geographical tlistrihutton. — compariBon lioB nlao been made on a gcograpliical 
basis, I.C., the number of outbreaks per total equine and camel population have been 
examined in tbc various divisions oftbc Punjab, haanng different climatic conditions 

and rainfall. The number of swrra centres, most of ^v]nclI arc along the courses of 
the rivers, varies in each division (see the map). ThiB may be one of the rcasonB for 
variance in figures, but the analysia of outbreaks for each centre also shows the same 
result as obtained on the basis of average population. It will be seen from Table II 
that the number of cases are fewer in the ary climate of ISlultnn as^compared to that 
of Ambala and hahore where the climate is more humid and there are extensive loW 
, lying areas. The last factor seems to bo the deciding factor, as far as surra is con- 
cerned. The total rainfall in I^ahore and Bawalpindi and Ambala divisions is ap- 
proximately the same, but there 1.4 a difference in the number of cases on the (over- 
age basis per 10,000 heads of cqiJnr population) in cachdi\'ision. Jullnndur, having 
much heavier rainfall, has more or less the same incidence ns Bawalpindi. The peak 
is reached in October in Lahore and Jullundur, in September in Ambala, Bawalpindi 
and Multan (See graph 3A). This is very prohablj* ounng to the larger camel popu- 
lation in these divisions, because in the case of camels peak is reached in September, 
in Ambala, having proportionately large camel population. It is noticed from the 
records that the majority of the surra infected animals brought to, hospital were 
camels. In the divisions where the camel population is considers blc in proportion 
to equinca, the peak is not well defined. It is seen from the monthly rainfall curves 
(the average of 1935 — 1943) of the various divisions (see grrph 4) tlmt the highest 
rainfall is in July iu Ambala, Jullundur and Multan and in August in Iiahore and 
Bawalpindi. Tiere seems to bo no ob\’iou8 connection between the earher period 
rainfall and the peak period. TVinter rainfall duo to winter monsoons is maximum in 
Bawalpindi. It would seem, however, tliat winter rainfall has no corclation with the 
incidence, of surra. 


Table III. 

Geographical Inctdevcc of Surra in the Punjab, 
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E - Equinca. ' C - Camels * 1840 Punjab Gensns Eeport. ’ 

*• Bracket figurca have been .shoun in the map. 

, The effect of ch^motherapg on the incidence of surra. — In the early part of disea*< 
investigation schemes extensive trials Were made by the field staff of the province 
w.th tartar emetic, na ganol alone and both combined in the treatment and preventio i 
of surra. But, as' late as 1936, Taylor, Director of Veterinary Services, Punjab le 
ported that the treatment of equine surra with naganol was not an nn qualified succtis 
In 1940 "Walker reported that siirra in hor.<>CB could he cured both by nagrnoI^aIon< 
•and the U"* ganol ci m tartar emetic method, provided treatment was applied in th^ 
eiriy stages of the disease. 
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Tartar emetic, wliieli was commonly in use for the treatment of camel and equiiSi 
m^rra, gradually was replaced by naganol in the case of equincs, but in the catse of the 
camels its use remained circumscribed due to its high cost. In bovinea, however, it 
has been successfully used as a curative and prophylactic in the United Provinces 
where it has been tried in the 3 »car 8 1939-46 on a fairly large scale in a limited area, 
while successful curative effects are reported from Hyderabad <1944-46), Madras 
( 1941,42, 1943, 1944) and Aasam (1943-1944 and 1946). From Orissa (1941,-41 and 
1942) however, the results of treatmmit of bovine surra witn tartar emetic were not 
BO con'wncing; symptoms of shock were noticed in some of the treated cases, while 
some animals succumbed to the disease in spite of the treatment. In one case from 
Madras also ulticarial eruptions and symptoms of distress were noticed. 

Hcganol became very popular as a curative remedy in surra because of the single 
injection rquired ; second injection being necessary in a few cases only. From the 
reports of tlic Htscaae Investigation Officers for 1939 to 1945, it seems that naganol- 
haa been successfully used a a curative in all parts of India. The prophylactic value 
attributed to it, however, can be taken with reserx'^e because of the lack of controls in 
most of the experiments undertaken. The supply of the drug became limited dur- 
ing the war and the stock in the country was nearly exliausted by 1942 when it waa 
being sold at the exorbitant “price of Ps. 60 a dose so that only a few race horse breed- 
vis could afford. Since then, (1942) there has been an enormous reduction in the re- 
corded number of cases of surra in the various hospitals in the Punjab as ca a be seen 
From the graph and according to the information from the various indi vidua la work-, 
ing in the hospitals. This reduction is a psychological phenomenon. The clients 
having got accustomed to single injection treatment of naganol, were not naturally 
inclined to revert back to tartar emetic which in most of the cases, necessitated 
more than one injection and even then there were chances of relapse occurring. 

Antrypol came into use during the war. It lias been succedsfully used in treat- 
ment as well as in prevention of surra on a large number of ponies in Assn m during the 
yeors 1942, 1943, 1944. In 1943-44 in Sind, in 1944-45 in ICashmir, good results were 
obtained by its use in camels ; in Sind the groups of the camels injected with nntry- 
pol remained free from the disease. In the Central Provinces, however, in 1946-46 
■extensive ulticarral eruptions lasting for 12 hour.a were reported as the after result of 
antr^ol treatment in tho only case treated. The details of experiments triei at the 
Imperial Veterinary Peeearch Institute and Punjab are not available. 

■JReoomme7idatioits. — 1. As a study of the relevant records in the Punjab points ' 
^ to the fact that there is no quantitative relationship between tho incidence of surra and 
^■j'the annual rainfall, but that the incidence of tho diseaseValways increases after rain- 
fall, prophylactic treatment might be confined to one or two mouths fcllowirg the 
monsoon. Now insecticides, such as D, D. T. should, be used in the contre I of vectoxa 
d.iiring that period. 

^ 2. As the doclinc in the number of surra presented for treatment followed the 

cessation of the use of naganol, it a ppears tha t owners will forego treatment rather than 
submit to one which causes some inconvenience, it, therefore, folloxvs tlu^l simplicity 
of treatment should take precedence over the ultimate total effectiveness of tho 
treatment ■or should at. least be considered as equally important to it. 

3- A more intensive study of the physiology and Jiistopathology of surra is 
.j advI-Hablo. * ' 
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APPE1^DIX II (4). 

■ {d} -By Mr. H. S. Bawa, M.R.C.V.S., Direoxor of Veterinary Services, Sinu. 


Since the advent of naganol (Bayer 205) ii^ 1928 by Edwards as a remedy fra: 
Sarra in India, the Veterinarian has been in search for the solution of several subsi- 
diary points before being inclined to close the chapter of conquering animal trypano- 
somiasis. The most important of these is S mpl.fication of the technique and the 
cleansing of the system of these parasites in cases of long stand ng,“ particularly in 
equiues, for, relapses inspite of the treatment are not uncommon. Early oases no 
doubt respond to naganol treatment satisfactorily but when the disease is of suffi- 
ciently long duration breakdown is likely to occur. To this end Taylor (1934:) re- 
commended a long course (about one month) of treatment with naganol and anti- 
mony tartarate. So claimed better results with this trealment. Curiously enough 
Surra in other atumals such as catnels, cattle and dogs can be combated more easily 
•with either naganol or "antimony tartarate- . ' / 

Soon after the outbreak of the last war supplies of naganol raif short and the 
drug in fact completely disappeared from the market ■with'lhe result ihat the vateri- 
narian felt himself left where he started more than 10 years ago. British pharma- 
ceutics, however, lost no time in producing another prtqirietory durg Bntt 3 q)ol re- 
ported to be relatively equivalent in action against animal trypanosomiasis. This 
drug has since replaced naganol. Extensive ■use of this drug has been made in Indin 
fox treatment against Surra, particularly on the Assam Burma border ■where Surra 
almost threatened to paralyse movmnent of animals. 

Peat (1945) reports that in 1942, after the Burma campaign, thOre was a Vbry 
serious outbreak of Surra in thebomes and mules on tbe Assam ’Burma border. Many 
t bousand animals contracted tbe disease and at one time 17 per cent animals of the 
force ■were out of action on this account. As a result of measures taken the disease 
■was brought under control and during the worst months the percentage of infected 
animals fell from 17 per cent in 1942 to 7 per cent in 1943 and 2 per cent in 1944. 
The control of Surra is dependent on early dingonsis, treatment and removal of in- 
fected animals before they can be source of infection to others. At present early 
diagnosis is possible only by frequent microscopic examination of -cret blood films. 

It would .appear that efforts so far d'lcctcd have been more towards cure than 
prevention. It is recogni;!ed that early cases aie more easy to cure than those in 
which the disease has exist odTor some length of lime. It must be admitted tbat 
what is t Cl med ‘caily st age ’ has not yet been clearly defined under experimental con- 
ditions. Under natural conditions of course it is not possibly to deteiminc the duia- 
tion of tbe diseare except for the average beginning of the ‘ fly ’ season. 

, In order to detect cases in early stages some "Work has been done, fer serological 
'iiagnosis of Surra. Thus in camels Bennett’s formol pel t est and meicuiic chloride- 
tesf are reported to be sufficiently determinative. Ifo such tests heve proved of 
practical value for field workers for diagnosis of Surra in other animals. Theprr- 
tozoologist at the Imperial Veterinary Hcsearch Institute has done considerab le v oi k 
on these lines and Jiaye suggested (a) Comnlement fixation test and (6) an allergic test, 
Ivazan>Jeii (1940) carried out some woik on the serodiagnosis of Surf a in horses in 
Pu'S.c, is five cases of exuei-’mental infection, he found that horte blood serx m gave a 
posi'*ive complement fixation reaction, after the disappearance of trypanosomes from 
the peripheral blood. 

How f.'.r the^e tests come to be of practical value remains to be sech. Control 
ofSnrriiseGmi to be delegated more lo'wards treatment of infected cases tban toward 
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prevention, lEfforfcs towards grOpKjdaxis have howevet heen made, not only outside 
India but in India also. Sen (1937) carried out controlled experiments and showed 
that nagnnol given in doses of 2 grams per 1,000 lbs. B. W. remains in trypanocidal 
concentration in blood circulation for a period of at least one month and recommends 
its use as an effective preventive ‘during the Surra season. 

Army authorities in India recommended Antrypol as prophylaotip drug treat- 
ment. U?he propljylaotio dose is 0 • 5 gramme for 100 lbs, repeated every 21 to 28 days* 

' Qopalkrishuau (1942) has obtained good results by using Haganol as prophy- 
lactic treatment in endemic areas of Assam. Ho recommends 50 o.o. of a 4 per cent 
solution of Haganol, for an average pony weighing about 600 lbs., to be given once a 
month during the season. But these observations have not found much application 
in the field. This is probably due, cither to-the high cost of the drug or to the lack of 
initiative and knowledge. 

At the Third Animal Husbandry Wing meeting held at Delhi in 1^9 the 
following recommendation with regard to Control of Surra was made 

That in those areas where Surra is prevalent, surveys should be undertaken 
in oollaboratioujwilh the Mukteswor Institute, on the likely blood-sucking arthro- 
pods with a view to ascertainiug the species of the vectors involved in the spread 
of the disease. In the meantime, measures should he taken, inseleoted Surra areas, 
for the destruction of the egg olusters of Tabanids, which are believed to he com- 
mon vectors of the disease.”' 

During the period that has elapsed since the above mentioned rccommendatiou 
was made it appears that very little work has heen done to destroy the egg clusters of 
Tabanids perhaps because of the inelficiency of this method of approach to 'the pro- 
blem. It must be admitted that insect vectors responsible for transmission and 
spread of Surra in India have not yet heen precisely determined and it seems not im- 
likcly that besides the Tabanus some other vectors may bo responsible. It is therefore 
essential that systematic study of Surra transmitting agents he carried out before 
steps against those could bo token up. Also the problem to deal with vectors of Surra 
appears tb be so vast that efforts to control those may not be commensurate with 
expense involved either on curative or preventive remedial measures. There is 
reason to believe thsxt apart from known insect vectors there may be se^ era! other 
arthropods acting as mechanical transmitting agents present in aifeoted areas. The 
ta«k therefore of control of Surra by eradication of insects appears to involve vast 
technical labour, the complete success of which is difficult to foresee. ' 

On the other hand control of Surra can he achieved either by periodical prophy- 
lactic administration of one of the known curative agents or by a suitable serological ' 
or allergic tests. 

At the present time routine method of treating Surra is by administration of one 
or jnorC intiavenous injections of Antrypol. 

In each Province d fforent methods of treatment with Antrypol are in practice’ 
there is no uniformity which, shows that more work requires to bo done on this im- 
portant problem. On the whole large measure of success has been aohievedin the 
treatment of Surra with Antrypol yet an usually large percentage of treated cases 
relapse. There is no record to show whether Antrypol has been given intraiheoally. 
Perhaps this may he due to overeslimaiion of the value of intravenous alone treat- 
ment with Naganol. ^ 

Sen (1933) while summing up the work on curative treatment of Surra in equinea 
concludes that the intravenous — ^intrathecal mei>hod has register^ a definite advance , 
03 being, Well c.aloulate(l to prevent the occurrence of relapses, the method represen'' s, 
in reality, an extension rather than supersedence. 
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Xt is very importaiiitoptoictibe nocuratc doaas of Anfcrypol ia ot Icr to mitiiallzo 
Csiia'nccs for relapse fo'r tlic graVc danger of the parasites acquiring drug fastness. * This 
is one of the most potential dangers the veterinarian must guard against. In fact 
steps should be taken to see if tlic Casual agent has not already acquired this faculty 
{drug fastpess) in curtain areas where extensive, use of antrypol has been made fot 
sometime. If that be so, fresh efforts will have to bemndc to find another drug. Bell 
(1910) has tried an M. andB. Compoundl553, phenanthridinium, for T. Congolenso 
infection in Cattle with satisfactory results. The efforts of this compound on T. 
Bvansi infection in equincs deserves to be studied. 

Indian Army Veterinary Corps authorities now recommend, after the experi- 
mentation and experience gained during Burma Campaign that to prevent relapse 
the vna-KiTniiTn safe dose of Antrypol must bo given. » 

Calcium ia the only drug which appears to reduce the toxicity of Antrypol, the 
results of experiments, hoa'ever, are not clear cut and opinions are divided. There 
is no doubt that calcium lactate (1) docs not interfere with the trypanocidal action < f 
Antrypol , and (^) is beneficial, treated animals putting on condition much more 
rapidly than those that reeuive no caloium. 

Tlie following mctliod of treatment is recommended ; — - 
Bay 1. Antr 5 q)ol 0. G gram per 100 lbs. 

„ 2. Calcium lactate 16 grams intravenously. 

,, 8. Antrypol 0.4 gram per 100 lbs. 

,, 9. Calcium lactate 15 grams intravenously,’ 

„ 23. Antrypol 0, 6 gram per 100 lbs. 

' „ 23. Galoium lactate 16 grams intravenously, 

i ,, 29. Antrypol O' 4 gram per 100 lb. 

,, 30. Calcium lactate 16 grams intravenously. 

Surra in Cattle and camels is usually of a chronic nature as compared to equinos 
and these animals have been incriminated as potential sources for transmission and 
spread. It is thus necessary for a successful campaign against .control of Surra to 
protect cattle and camels in localities where the disease is endemic. The choice lies 
between extermination of transttutting agents and prophylactic treatment. Both 
those have been discussed above and it seems that it would not bo very impracticable 
to advocate prophylactic administration of nntT 3 Tpol and early detection of infected 
eases combined mth such measures as may be feasible for oradioation of insect 
vectors, 

Becommendations : — ^ 

(1) Further work should be carried out on’ the treatment of Surra, so that it 
could be adopted on uniform lines througliout India. Boss’bility of new com- 
pounds viz., M. B. 1563 phenanthridinium etc. proving better, than Antrypol 
should not be lost sight off. Method of treatment should be simple and not 
laijrious so that it can easily be adopted in the field. 

(2) Prophylactic doses of antrypol and other suimble drugs should be worked 
out and the interval at which these should be given, to protect the animal from 
natural infection. 

(3) I*urtnex "woxk is indicated on the inethods of early diagnosis of Surra. 

(4) Systematic study of Surra transmitting agents should be carried out be- 
fore steps to control Surra by the destruction of these vectors could be taken up. 
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APPENDIX II f4). 

(o) By Mr. • Mohan Singh, P. V. 

(I). SUHBBINTENHBNT, ClVlL VETERINARY DEPARTMENT JtJEEtJNEtJR. DIVISION ' 

, ' Eerozepur. 

‘ ' Incidence : — Surra ia an important protozoan diaeasc of equinea and camels. In 
tlie Punjab, tlie incidence jof tbe diBcaBC in equinea ia csaentially scaaonal and synchro- 
nizes with the rainy season, or what may be called the fly-sea son. It is the end of 
July ot the beginning of August that cases start comirg at the Surra -centres, for 
necessary treatment. The peak is reached in the months of September and 
October, whence it starts to. ^decline. A few stray cases may even be brought ?n, 
as late as, the months of January and February. 

In Camels, the disease is also known — TIBAKSA ’ which means three years 
disease, and is extremely insidious in its onset. It is not always easy to dia gnose the 
disease in its initial stage, especially in well fed animals. The clironic cases of this 
disease in camels, therefore, keep pouring in at the Veterinary Hospitals, throughout 
the year. ' . 

Distribution. — ^The disease is confined to certain regions which are low-ying 
marshy and prone to periodic inundations. ‘In the Punjab the districts of Sheikhu- 
pura, Gujranwala, Sialkot, Gurdaspur, Dahore, Hoshiarpur, Ferozepur, Gujrat, 
Shahpur, Rohtak, Kamal, Dera Ghazi Khan and Muzaffargarh ore usually affected. 
Out of these, Sheikhupura, Gujranwala and Karnal, suffer the most. - 
^ ‘ Reservoirs and Insect Vectors. — ^In the beginning of each Surra -sen son, infection 
is transmitted from the “ Reservoirs ” of the disease, to healthy stock through the' 
J agency of the insect vectors. Cattle, buffaloes, camels suffering from surra and possibly 
' tv; ild animals harbour the parasites of the disease in their biood and act as " Rescr 
voira ”. Cattle and buffaloes may apparently, remain in perfect health inspite of 
infection with surra, a well known fact. Tho imcot-vectors are found' in abundance 
in moist, shady and Water-logged areas. The biting flies incriminated for transmis- 
sion of surra belonging to the genera Tabanusy^Haematopota, Stomoxys and soma 
'others from the genus Dypefosia. , 

Oo«<roZ.— Prior to the onset of the present war, ‘ Na ganol ’ Veterinary also known 
- Bayer 205 (a German preparation) was extensively employed by the Civil Veteri- 
nary' Department, Punjab, both for prophylaxis and cure, against surra, with very 
good results. The supplies of this drug bcca me very scarce with the onset of tho war 
and later the drug was not available at all. In the a bsence of this drug, the following 
line of treatment with Tartar-emetic was provisionally adopted in the year 1939, 
.. pending the availability of some other curative agent.' 

Line of Treatment for Equine Surra.- ■ • . • 

. . Ist day. 60 c.c. of solution of Tartar-emetic intravenously. ' 

’3rd day. 60 c.c. of 1% solution of Tartar-<imetic intravenously. 

6th day. 76 c.c. of 1% solution of Tajrtar-emetic intravenously. 

Followed by 16 injections of 100 c.c. of 1% solution of Tartar-emetic, intraven- 
ously on alternative days.. .. 

The above.-treatment gave very un-satisfactory results. The TrypanoEcmes ic- 
appeared in the blood of the treated animals after about 10 days of the last injection. 
Complete cures were very rare if any .and the drug gave only temporary relief. 

'Line of Treatment for Camel Surra. 

lat day. 60 c.c. of 1% solution of Tartar-emetic intravenously. ' 

3rd day. 100 c.c. of 1% solution of Tartar-emetic intravenously. 

‘6th day. 160 c.c. of 1% solution of Tartar-emetic intravenously. 

7th day. 160 c.o. of- 1% solution of Tartar-emetic intro vonously. 
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Pollovrcd hj 12 injections of 175 c.f. of 3 % foluticn oli alt?jnr to deys. 

33rd day. 200 c.c. of 3% soliiticn of T. rtor-cmctic intrnvonously. 

35tli day. 200 c.c. of 1% solut'on cr T».rtnr-cinctic intravenously. 

■ Tile" important precaution, tLat T...Ttnr-tnict:c ‘/olution nlio.uld not be injected 
vrben tie Trypanoaomca arc present in tlie pcriplicral circulaticn rva s impressed upon ' 
tlie-Biaff dcaling.witU surra cr.BCs. They were cjkfd tp a dminiatcr the drug intra- 
venously during tbo interval between tlic parexytma. , i . j ^ 

- Tiio above mentioned trCaiment g-avo v.-.riablc rcsult.i in camcla. Those animal 
whicli were detected in tbe early strgcK of the disease and were in good bodily con- 
dition, responded aatisfactorily to tbis treatment. ^\'hile others in advanced stage 
.failed to show. Any signs of recovery. - • 

The question of control of suriix, aa such remained a vexed problem uptd the 
year 3941, ‘when limited quantities of * Antrypol • manufactured by the Imperial 
Chemical Industries Iitd., London, were made avail.'! blc for experimental trials. A 
batch of 8 animals consistii/g of 6 horses, one filly and one camel which were dcclr red 
positive to Trypan cBomiaaia by microscopical txr minat-ion of blbcd were subjcctrd'to^ 
treatment with this drug (Antrypol). Six .out of tliese 8 animals were in.pbor bodily 
condition. ' ‘ - . • . - ’ 

The method of treatment employed' w.*!.s re under ; — 

1. First in jeotion of 0 gms in 50 'c.c.- distilled water, injected intravcrously- 

2. 2nd injection of 2*0 gms, in 50 c.c. of distilled w’a ter, injected .after a week-. - 

3. 3rd injection of 2*5 gms. in 50 c.c. injected after 2 weeks of the 2nd uijec- 

• tion. \ ‘ ’ 

Out of 8 animals treated wth this drug, one being in advanced stage of the diBeu- 
BC died on the 12th day of the injection ard'an other'relopscd after about,2|^ months 
of the treatment arid also died. The remaining six eases were completely cured. T^io 
cure percent with this drug according to the above, reported data comes to 76 per- 
cent. . . • - : - . ■ 

, On tbe results of this e:!qieriincntal trial, the use of Antrypol as a curative against 
surra was approved by the Director, Veterinary Services, Punjab, in the -year. 1942,' 
So far this dreg has been made o^ilablc only in small quantiticd'to tbe Various surra 
centres. ^ The results obtained are encouraging. Animals treated in the early stageo' 
of the disease responded fairly well,, to this treatment, while others bandied late, 
showed liver complications and often relapsed. Pnrthcr' trials under controllcrd con- 
ditions are however necessary to assess the efficacy of this drug on the treatment of 
equine and camel surra. , , , . . , 

Bogarding the best mcan, 9 .of makii'g practical use of tbe latest information con- 
cerning tbe control of surra, the followii'g points come np-for consideration. 

Eradication of Insect Vectors Though possible, this problem ’appears tobs 
impracticable in a' vast country like Ihdia, with several forests, low-IJnpgarid water 
logged ar^s, several rivers, canals and their banks and many other marshy places, 
which 'are favourable to fly breeding.’’ . . ■ ’ 

2. Prevention of Bites from Infective Flies. — This also seems to bo ,vory-i!3i'fficult 
question under field conditions as'most of the aniinals have to work outdoors in tbe 
fly season. They are also to be grazed in tbe open fields for the reasons that the vil- 
farmers can ill-afford to stall feed all their rtock. Several By’^.ropellchts Which 
have been tried, have a temporary effect for few honrs. There a'^c nb , effective fly" 
nets wluch wuld b'e iiscd to prevent By bites.’ Even if there,' be any their cost and 
labour in-volved in keeping-them iu’.pbsition' on the animals while, at work and at 
grazing wip act a- proliiliiting factor. _• ' -r 



8. Bicclusion ‘ Reservoirs — Tliia is not possible, astbc dcstniction ofcattlS 
fetid buffaloes Wbicb act as reservoirs fortbe disease parasites, is obviously iinpracti* - 
able. ' ■ - ' 

4:. Control of the Disease- ThrovgJt Gurative Agents . — This is possible if an effec- 
tive drug like * jSTaganbl ’ is evolved tliroiigh research \rork. It can be used as a 
prophylactic measure in small doses, during the sUrra' season iii healthy animals as 
Well as, for the treatment of affected cases. The efiBLcacy of * Antrypol ’ which is 
, now available in the market should be tested for both these purposes, under control* 
led conditions.' 

^.--Estahlishmcnt of a Central Organisation to Disseminate Latest Information 
R&gai-ding the Control of Surra to Pi'owiices.— The establishment 6f such an organisa** 
tion in the Centre is very necessary in the interest of the control of the disease. Tbis 
body should undertake to collect the latest information regarding the advances in 
the line of treatment and control of this stirra from vardolis institutionfe and workers 
and to disseminate the same to the provinces. If there is no objection tliis task can 
be -entrusted to -the Animal 'Health Committee of the Animal Husbandry Wing. 

. Provinces should give a trial to the recommendation of this body and report thto 
results. In tbia Way -the Work done in the various provinces could easily be corra* 
borated. . . ; . ■ 

- , ‘ app3e‘N-di:S; it (4) 

{fy By ' SYEr> Mahmud Am, BengaM 

' How, Surra -Was introduced into Bengal and when, is not known. The observa*- 
tlona of tbe author are based upon' his personal knowledge and experience of tbia 
pest dmdng the past eight years. During this period Surra was found to be prevalent 
from north to south and oast to west in an endemic form and sporadic cases amongst 
- horses, cattle, buffaloes and dogs were reported irregularly from all ovrar. Such re- 
ports were more frequent on' account of movements of military transport animals in, 
the .eastern zone. It was ImoWn mujes and ponies of Indian Army Veterinary Corps • 
had frequent outbreaks of Trypanosomiasis and o number of them were either des- 
troyed ox fell to its prey. ' . . ' . 

Physical features of the province and the climatic conditions -are apparently 
ideal, for growrth and multiplication of at least some of the hosts, carriers and insect - 
tvectors. ply belts constituted by Taba nus and Stomoxys extend inhll dixeotdons and 
-the insect vectors axe most abundant during the rains specially. The chars in. the 
delta of the Gfanges and the Brahmaputra which cover almost the entire land and the 
Terais of the Himalayas in the north are covered with foibsts with large number of 
wild .animals serving as reservoir, perhaps as host for the -parasite, Trypdnosoma 
e4?a»m7and possibly others, pathogenic or'non-pathogeriio. Besides the climate is ^ 
'.humid and the' rain-^fall high', -often-ihuiidating vast tracts some times for months 
together. The marshy lands encourage luxurious gto'wth and multiplication of the' ' 
.insect vectors. Evidently the prohloms relating'to the incidence of this pest in the 
. e&stesga. are much Jtpd complicated and at least at the moment it seems difficult 
to forecast 'whgt .programmes should , be productive of results, the best possible te-r 
■'Btdts and if out dreams of complete eradication of Surra'-. wiU be . aotualised. The 
cycle-^l^i^^s, as at ^!?escnt it appears to be, consists of the wild animal 'earrying thfe . 

• parasite', .thO'ffy.Buc^ng the blood of this ■wild .animal, the domestic '-imimal going ' 
tothec^ar 'ot to the for grazing owihg '-bo' ii general scarcity of fodder hhd'^Pigh • 

■ cost thereof, recm'fi^g infection from the flies and spreading tins infection 'ainongst ' 
.others, eithef'of the same species or a variety of the common stcfeS. ’ These e'lfdhla re* 
iraiOAB' — ■ * ■ •- - - - . .. 
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cwr flyBtPinntIcally nil llie yoar round and tljojr inf nnsily is aiipnontcd aTinormany 
during fclic rninp, imindn‘»on and flood, tlio fomTittons p,r.d cuviionmcntB most 
fftvojirnblo for the biting flics, T.ibannp and Stomoxy.*. 

Careful enquiry lias failed to reveal the presence of any knovn sick stags or . 
deer in tlio forests close to the scat of Surra outbrenku ; but, ncvcrfclieless, in view of 
mild nature which tho diHcnso may assume in otherwise healthy wild animniB and 
the difEculficH in observing them, it ih not impossible that such cn«c8 are there. It is 
known that caBcs of the diaense have been reported from calilo in spots adjacent to 
thick forcata. 

There iacerfcainlj* a second source, veil establiahcd, wliiehmustnotbo overlooked. 
Tho incessant move of livcstork from west to east, bo essential for rcadjiistmcnf s of 
requirement? of a deficit tract. Cultivation Bcjison in Bengal skirts about Tfebmary. Tho 
peasant ia anxious to prepare hia fields and keep tbcm in readineca for the cultivation 
season ahead. He is either short of worldng bullorlcs or hia stock ib completely de- 
teriorated and more or leas unfit for luird work at the plough. As a matter of fact 
there arc some forty lakhs acre of cultivoble fallow land spread over in all parts and 
this unhappy Btatc of afiaira is partly or wliolly due to paucity of livestock. Thus 
the Province ia compelled to procure a largo number of cattle and buffaloes from tbo '■ 
west. The extent of cultivation referred to clBCWhcre is in direct proportion to tho 
intensity of seasonal requirementa for livcatoek and such sc-aaonal requirements tally 
With tho periodical mah of dealers in livestock and the aimultancoua movements of 
the animals from the west. Thcie is a ruah generally of cattle and buffaloes before 
tho rainy acaaou. Some of these animals are rosorvoira of Trypanosomes lea ding to 
outbreak of these pests amongst the starved and run-down livestock in this zone. 
Such cases are commonly e%ndcnced in Districts like Mutshidabad, Midnapore, etc. 
which are close or adjacent to Bihar and Orissa. It may be interesting to'^analvse 
very cursorily, how and why cattle and buffalocT arc particularly susceptible '"to 
mscasc about this time. Genera 1 shorla go of f ood, draught, hard work at the plough 
incessantly and for days together. Needs of the cultivator — exccBsive and far be- 
yond the capacity of an animal at work. 

Thus BouxccB of infection of Trypanosomiasis, at least in this part of the country, 
so far known are — > 

(o) indigenous appearing spasmodically at regular intervals, and 

(6) recrudescence duo to scasonal^movcmcnts of livestock from the west. 

SuimA ZONES. 

• detected amongst haclcncy carriage ponies in the dist 

net ^of Dacca. The cliniatio conditions and environments in tliis district were idea 
for its incidence and, the first report of mortality amongst the cquincs, cattle' and 
dogs were received about the beginning of 1939 when the writer himself visited tho 
affeoted localities. The uiveatigation into the incidence of the peat .was started im- • 
mediately and it was discovered that it had been going on in tho locality for several 
months, in fact animal owners knew of it for years and could recognise f£ case at a 
glance. ^The infection was widespread and it fairly closely followed the forest belts 
where, wild animals and the flics of Tabanas and Stomoxys group were abundant. 
Nearly a hundred cases were confirmed microscopically on the spot and the loss duo 
to this .outbreak was considered to' be at least a few thousand head of cquines and 
cattle and dogs which apparently contracted the disease by feeding on infected 
story was repeated in the central zones, the north, south, east and 
west. Simuffaneoualy the disease was notified from Murshidabad, Birbhum, Ban- 
kiira and Midnapore districts along the western frontier of tho province. In such 
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tf^sds tlierd Was mvaria'Bly lii8tory''of iiifectron nttiongRt cnftlo and 'bufSiloes-std.rting; 
at’ a -centra from cattle andf iSufialoes purcliaBed either from Bihar or Orissa. ,An 
inferesting outbrcak of this nature occuned last about the middle of 1944 in Jharg- 
farS Buh-division of hlidnaporo district. A few ’buffaloes were "brought to certain'vil- 
Tagee about th'e beginning of July from Bihar an d the infection flared up there amongst 
cattle, buffaloes and dogs immediately. It stopped automatically after a week or ' 
two but the mortality was there again a few days later. Smears were confirmed for 
trypanosomiasis only after a Targe number of animals Was victimised. 

: Biteraturo on the treatment of Trypanosomiasis is volumihotls and beside a 
cursory reference, it will be superfluous to dwell upon this subject at length. A large 
number of Trypanocidal agents Were tried by eminent scientists like Bingard (1899), 
-•Biolmes (1908), Leese (1910), Cross (1914) and Edwards' (1928). In India Sen, 
Ifiiahajan and Shahi made certain ilriprovomenta when applying various methods under 
field. Gonditiona. The results reported by them are remarkable and their utility can- 
not but be appreciated by district staff tmder field conditions. However the work in 
progress upon the Chemotherapy of Trypanosomiasis due to T. JSvansi Warrant the 
fbllo-wing’. steps for treatment aad cure.- 

A. — BovujeS. 

Outbreaks of Surra in-cat'tle, including biiffnloes, which are often reported from 
various districts ( with high mortality, particularly among buffaloes) are easily ck^k- 
ed by intravenous injections of relatively simple trypanocidal agents, such as Tartar 
, Emetic or Bismuth Phosphate. Single injections usually suffice. A suitable thera* 
peiitic dose of -Tartar Embtio is 6 c.c. of an lil/10 (3*‘2 per cent, solution) per 100 lbs. 
body Weight. The treatnient does not destroy all the parasites in the animal system. 
Some persist thereafter in a latent state of activity, -apparently indefinitely. 

In' therapeutic treatment the drug displays intensive trypanocidal properties, 
and the dosage’ mentioned above, although it can be tolerated by a healthy animal, 

' when administered into- a coW or a buffalo showing Surra parasites in. its peripheral 
circulation brings about disastrous results occasionally, the patient dying even before 
, the, termination of the injection. Examination of the peripheral'blood shows that 
the trypanosomes have vanished, and it is therefore presumed that death has been 
• occasioned by the occlusion of the blood capillaries with dead trypanosomes, or pos- 
.Sibly, by the liberation of 'their toxic products. Eor such cmergehcics it is best to 
keep norinal -s’aline at hand and give a profuse intravenous injection to the , animal 
manifesting. symptoms of shock. This may give relief if the administration is i«- 
Sorbed .to in the, nick of time, • 

Administration of 26 to 30 c.c, ,of a 3*2 per cent, solution of Tartar Emetic in- 
travenouSly-tO local ca'ttle and 30' to 3'5 oic. ’to buffaloes followjed by (about the time 
when the -patient is’ expected to get a relapse) 'a therapeutic dose (intravenous)' of 
Eaganol (26-30 o.o . of a 2 per cent, solution) has pro-ved- mofe efficacious, and may bo 
resorted to in preference of any .other system when Kaganol is readily available. . 

.. - H. — ^Equines. _■ 

(«) Bayer ^OS {Ndganol).—'^hk resufts obtained by the application of Ba’yer , 20 
Surpass those obtainable by other medicaments. ‘ - . 

(bj A Suitable' therapeutic ^dosb for.' intravenous, administration is ‘6 gems, in 
lO BQOOdb's. body, weight. , 



The tltorapciitic effect of Nrganol in cnscs of Surra is clcarlj* 81^o^v^l Sdlionrs 
after injection by fall in temperature, improvement in appetite, and otlier si^ns of 
health. One injection is as a rule enough for a cure, if an adequate dose in injectco. 

In a circular previously issued by the Imperial Voterinaxy Kcsearch Institute, 
Muhteawar, for treatment of Surra in horses, a combined intravcnous-iniruthccal 
method of administering the drug waa rcccmmcnded. Tliis recommendation vras 
based tipon certain experimental observations wliicll seemed to point to the conclu- 
sion that the drug, when introduced into the periphernl circulation alone, was not 
capable of approaching the ccrchrospinnl fluid where the parasites generally multi- 
plied and attacked the elements of blood periodically. The results of more lecent 
trials have proved that unless the animal is already in an advanced stage of the 
disease, with nervous systems involved (in which even drug intervention is baldly 
likely to be of any avail), 'intravenous medication alone is sufficient for a cure. The 
injection should be given into the jugular vein. 

(c) The drug remains in the general circulation for a long time, apparently 
about two months, in sufficient concentration to exert a manifest trypanocidal action. 
Hence, in species of such high susceptibility ns the horse.wliich exhibits prcgreseively 
increasing vulnerability with each parasitic relapse — ^in contradiction to tvhat trans- 
pires with the bovine species, which is usually able to doford itself after assistance 
from a ohemotberapcutic agent in the course of xdrulont invasion — ^tho lack of liabi- 
lity to the rapid excretion characteristic of other medicaments employed is a property 
of great importance and fortifies the patient in withstanding relapses, from tisbues 
back washes, until the risk of such relapses disappears. 

(d) The therapeutic dosp of Bayer 205 noted above may be safely introduced 
into the circulatory blood when large number of trypanosomes arc present in it 
complete disappearance takes place after an interval amounting to several hours, 
and thus the alarming symptoms set up by drugs like 'Tartar Emetic which cause 
rapid destruction of the parasites (leading to the saturation of blood "tvith th'cir endo- 
toxins and interference with circulation specially of the central nervous system by a 
process of embolism consequent upon the circulation of broken down trypanosome 
clusters) are not seen. 


(e) Haganol, when available, might be used iritb miich advantage os a pro- 
phylactic agent for the protection of horses cjqioKcd to Surra in badly infected zones. 
Intravenous dosage, at the rate of 1 grm, per 1,000 lbs. hodj’ weight, repeated at in- 
tervals of three to four weeks, would appear to suffice. But for therapeutic treatment 
early interv^tion with the largest dosages capable of being supported by the infected 
animal ^iB the method of treatment ultimately to secure complete sterilisation, which 
agaxn is an essential condition for tho establishment of a clinical cure in such 
highly susceptible species as the equine species. ' , ’ 


n ^ ^^118 compound comes next in value to, though far behind, 

ho tried when Hoganol is not procurable, but effects are gene- 
y ve^ fluctuating. Eelapsej may subsequently arise. Again, in animals in 
mw concution or poPEOGEing an idiosyncrasy towards the effects of the drug, death 
^ from the drastic nature of the treatment. (On account of its 
excretion therapeutic, doses 'of Tartar Emetic must he 
mnin ^ reqiient ii^ervals every day of. every alternate day, until about ten or 

moie such uqections have been given.) • ' . - ' • 

Na^nol in tho recept years prompted a new era in the 
bamine drugs like 'Anfrypol, Acetyfarsan, Urea Sti- 

^ ... •^thio-Malmo and other arsenjp un^ antimony preparation 



119 


vrera given expensive trials botli for tlie treatment of the equincs and-bovines and tbe 
prevention pf the disease. Almost all the preparations showed a greater or a smaller 
trypanosomidal effect's but with tbe exception of one or two none gave what may be 
termed a complete recovery. Antrypol was next to Nagahol for Surra in cquines and 
bovincB whilst results with Acetylarsan, thotigh encouraging, cannot be stated to be 
BO good. Others bearing a temporary relief failed -to give satisfactory results. It 
was also possible to make a comparative study of the therapeutic value Naganol, 
Antrypol, Tartar Emetic and Acetylarsan. A large number of horses in badly infected 
areas were split up into four batches and subjected to treatment' according to ap- 
proved methods, Na gan'ol and Antrypol were the best whilst Tartar Emetic injections 
proved fatal in majority of case^ The Antr 3 q)ol animals showed severe reaction 
within 24 hoiurs of injection which generally appeared in the form of acute swelling 
in the head region . Of course a large number of animals were free from such reactions. ' 
Observations on the animals recovered were continued for a period of one year by 
specially trained staff employed for the work whole time. Blood smears from such 
ponies were examined periodically and systematically. One fact was conspicuous, 
whether it was due to any fault in- the techniques, employed it is difficult to say. A 
number of them though-apparently in the best of health showed the parasites in the 
blood films, tboughtheir-number was very small. Similar phenomena were evidenced 
in the buffaloes. 

CoNTROI. AND PREVENTION. 

It is stated elsewhere Surra in this province is widespread and a brisker pro- 
gramme of work had to be chalked out in the past for its control and prevention. It 
was first of all considered necessary to engage special staff exclusively for this work. 
The officers were designated a s Glanders Inspectors and they moved about extensively 
in the affected zones for systematic examination of susceptible speeies, for treatifient 
of cases confirmed, control of outbreaks prevention of disease and finally for en- 
forcement of provisions under Glanders and Farcy Act when and where necessary. 
Measures adopted for control — and prevention were generally as under : — 

1 . Isolation of cases at least half a mile away from the spot^ of infection and from 
sound animals. Suspicious animals were treated accordingly until diagnosis was 
confirmed. 

C \ 

2. Record of temperatures daily up to 14 days (period of incubation) of all ani- 
mals from anaffected stable and examination of blood smear under the microscope. 

3. Inspection of the grpund in the vicinity of stables. Any low-lying land of 
pools within a xadius of half a mile which were likely to be breeding grounds for bit- 
ing flies received attention. 

■ 4. Animals were clothed as part protection from biting insects,, particular!^ 
at evening time from 4. o’clock onwards, and in the morning up to 8-30. Biting flies 
■Usually rest iii the middle of the day when it is very hot. . Horses were sta bled as 
much as possible as flies avoid entering tbe stables and molest therein. 

B. A number of fly dressings were tried. Some' well-known pfeparations ore 

etailed as under : ' - 

(o) Appfleation pf CreoB^; ' ' " . ' 

(6) i^etroleum and.its compoulids,. : 

(c) dilCitrenejjaii'HS.'L'' 

. . Ad) Cheer 
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6* Groom'ng and cIcanllncsB of tB.e body were tiof neglected. A dirty Body is> 
always more attractive to fiios of all lands tLan a clean one., 

7. Steps under “ Glanders and Parcy Act (Act XITI of 189S) are abridged as 
Tinder : — 

(a) Effective segregation of tko affected and in-contacts. 

(b) Conamunication between infected and bealtby spots Was restricted. 

(c) Cremation, as fax as possible, of all diseased carcasses unskinned and in 
addition disposal by burning of all stable refuge. Otherwise carcasses were buried 
with fresbly burned lime at a depth of at~least six feet. 

(d) Disinfection by full exposure to tbe rays of tbe sun of a It stables and places 
where infected animals were kept. Whenever possible, all standings, woodwork 
etc., were thoroughly disinfected by a blow lamp. 

(c) Skins of animals were on no account removed. 

DrscTjssioNg. 


Evidently, in the Tight of what has been stated in the previous paragraphs 
nothing is being left undone taking into consideration aU developments, up-to-date' 
to eradicate or at least to control the pest in this part of the country. There is the 
so- called Veterinary Police, systematic st&rvey, best type of chemotherapy, imme- 
diate din gnosis and prompt measures for control and prevention ; but in spite of’ 
everything results are not what they should be. Surra is in Dacca, it is in Chitta- 
gong, it is in many other parts of the province continuing to be a menace to our 
livestock. There seems to be little prospect of viBiTolise o\ir dreams of era di rati eff- 
of this post from the country in the near future, if we go on worTcing on the existing 
lines without giving a more careful consideration to' the various aspects of this pro-- 
blem. Facts which emanate from knoTni data are ' 5 — - 


(1) Extensive infectfon. 

(la) Increase in infection. , ’ 

(2) Abundace of intermediate hosts. 

(Sf) Carriers, wild animals, apparently healthy animaTs, animals recovered 
after treatment etc. 

(4) Possibility of a multiplioity of strains of the trypanosomes ; and 

(5) Multiphcity of the host. 


e it seems essential to intesify firstly the research on tr^manosomiasis 

* j secondly its application Tinder field conditions. There should'not 
independent section at the central research institute but in addition to 
•oo-'inn^i specially those where the disease is wide?pread should establish 

M-Mto stations andemploy specially trained staff for the control of out- 

ion and eradication. Such effort may be made more effective bT*" 
« 1 ®^®^ntion and tackling the pest in all species on the same Hues as is the 
antlers. Cnless this is done it is expected we cannot go very far. 


BcCOMMENDATIOira. 


rained^ must engage attention of high! 
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APPENUrx n (5j 

MOimiLY STATISTICAL BULLETINS BEGABDING “ OCCUBEENCE OE 
i::ONTAGIOUS DISEASES TO BE PUBLISHED BY U. N. B. B. A. SOUTH 
^VE3T PAOIEIO AREA INTERNATIONAL VETERINARY AND LIVE- 
STOCK SECRETARIAT— EURNESHING INEORMATION FOR— 

By I. C. A. B. ' 

Tho U. N. B. R. A. SoutL-west Pacific Area, International Veterinary and Live- 
stock Secretariat desires to publish for distribution to its member countries monthly 
statistical bulletin incorporating information about the occurrence of contagious 
'diseases in different countiics with a view to preventing the spread of animal diseases 
which are likely to occur in the member coimtries. India, being one of the members 
of tho U. N. E. E-. A , is espeoted to fumiab suoh information to the Secretariat for 
publication. The In ian Council of Agricultural Research has undertaken to act 
as the agent of the Secretariat in this country. 

It is suggested that in order to collect the necessary statistics the attached pro- 
forma No. 1 may be adopted by all the* provinefes an^ states with such modifications ' 
as would be necessary in viet^ of the proposed list of diseases of which iirformation ja 
required. It is desirable that this information should reach the Indian Council of 
Agricultural Research, New Delhi, by the first week of each month, so that it may bo> 
consolidated in proforma No. 2, (attached) and transmitted to U. N. R. R. A., secre- 
tariat in time to be publi^ed in the said bulletin. ' 

; r 

'In most provinces it is believed that the information concerning contagious disease 
is p.assed through the following channel — -Village Patwari, Veterinary Assistant 
Surgeon, Deputy Suporintendonti Superintendent, Director of Veterinary Services. 
,Tho ^Director of Veterinary Services would transmit the information to' Indian' 
Council 'pf Agricirltural Research, for forwarding' it to U. N. R'.-R. A. The time' 
taken, on tho average may thus be — ^ * "• 


Patwari to Veterinary Aseistant Surgeon 


^ Days. 
3 


’ Veterinary Assistant Surgeon to Deputy SuperintefiUent (including diagonsis and 

investigation) . . T .‘. . .‘-.i. . .'7 

Deputy Suoprintendent to Superintendent (weekly reports) . . . . ^ 7 

Superintendent tp Director of Veterinary Services (montlily reports) . ~ lU 

Director of Veterinary Services ^o the Indian Council of Agricultural Dcscarch 7. 

Indian Council of Agricultural Research to Australia (i.e. XJ, N, R. R. A., S. W. P. 

Scot. 10 

r ^ , 

Total Number of days . . . » " » 49 


This period may T>e shortened J)y 22 days by the Indian Council of Agricultural 
Research receiving copies of weekly reports direct from tho Deputy Superintendents, 
but such a process would entail tho maintenance of ^eoial clerical staff at the Indian 
Coimcil of Agricultmal Research which tho saving in time does not seem to 
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jnatify. A. mriticr of 6 wo**kjjis of no great con8»’quencc to a report of ihe kind en- 
visaged, but in practice it may be quite possible that f he delay in receiving rqiortB 
may entail mucli longer period than that indicated above. MHiat is required is a 
method which will facilitate the regular submission of Tei>orts at tlie arranged time 
rather than one which aims at getting the information rapidly. 

The diseases reg.arding whicli information may b" required by the member coim- 
tries are included in the schedule list (attached). India will supply information re- 
garding the following diseases on the list : — 

(1) Tiinderpeat, 

(2) Foot and Mouth diseases, 

(3) Bovine Contagious Plcuro-pneumonia, 

(4) Glanders, 

(5) Anthrax, 

(G) Johne’s disease, 

(7) Black quarter. 

Further, it was felt by a XJ. N. R. R. A. Conference that the above method 
of repotting in the case of certain diseases appearing in countries, assumed to be 
previously free of them, is not rapid enough to safeguard the nations which mi^t be 
importing livestock of animal products from the reporting country. It is desired, 
therefore, that notice of the oooiuTence for the first time in a reporting country of a 
scheduled diseas**, (list of scheduled diseases attached) or of a recrudescence of a 
scheduled disease in a coxmtry which had been declared clear of it or of oxtension'of 
those diaeas^a into areas previously unaffected should be transmitted by cable or tele- 
gram to U. N. B. R. A. International Veteriimry and Livestock Secreteriat. 

It is suggested that the best means of transmitting this information without loss 
of time woidd be for the reportiug veterinary authority to telegraph “the suspected 
presence of the disease to the Director of Veterinary Services, with a copy to the Indian 
Council of Agricultural Research. The Director of Veterinary Sorivees would 
doubtless than instruct on appropriate officer to confirm the presence of the disease. 
The investigating officer in return would report by wire to his Director with a copy 
to the Indian Council of Agricultural Research. The Indian Coitncil of Agricultur^ 
Research will then transinit to U. R. R. R. A. this information by cable. 

The following form might be adopted for report : — , 

Statement showing Occurrence of Contagious Diseases for the First Time in (he Province 
, ^ or State of — 


- in , cases at tho 

froTinco/otato* IDlstrict* ITaxDO of discaso tixuo of roporting 

^ 2 3 4 

and tulng the code word VIINNRA, the following is the sample of a telegram which 
would ha dc^atched : — ^ 

A A. A. A One Bengal A.A.A two Dacca /A.A,A three swine fever'' 

^ A.A.A.four four ''hundred and sixfcy-thiee » 

^ :^om :. <Codewoxdfor Director of Veterinary Slices), y' 
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Liiat of Scheduled JDtseoceSi 

) Cattle l?lague, 

> 2*00 b and. Mouth, disease, 

) Swine fever, 

) Sheep pox, 

) Goat pox, 

) Contagious Bovine pleuro-pneumonia, 

) Bowl Plague, - 
) Bahies, 

) Glanders, 
i) Sheep soah, 

) Anthrax, 

:) Cattle tiolr fever, 

:) Infectious equine eucephalomyelitia, 

:) Infectious equine anaemia, 

') johne’s disease, 
i) Psittacosis, 

■) Trichinosis, 

») Svrrra, 

I) Bourine, 
i) Tttlraomia, 

) Bast coast fever (T. Parva). 


PROFORMA. No. 1. 


CIVIL VBTBRINAilV DEPABTMBlirT. 

'■nt sJioioing the- districts from which scheduled disease or diseases were reported 

during the month of _ . 
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PROFORMA No. II. 

INDIA 

DEPABTMENT OF AGRlCUIiTURE— DIVISION OF INDIAN COXINGLL OF 

AGRICtlLTUBAL RESEARCH. 

Return of Quarantinable Diseases of Stock in tlie Various Provinces and States of 
India for tlio Month, of . 194 . 

A = Reported during month. B = Total niunbar under control at end of 

month. 


Ealuchistan 

. Eiscaso 

United Punjab Bihar Orissa 

Provinces 

A B 

f 

A B a ’b a B a B 

ANTHKAX (Fiovro 

Charbonncusc) 


X^umber'of districts 


l^umbcr of villages 


l^uml>eT of diacaaed ivnixiials 
(Died or destroyed) 


BLACKLEG (Cliorbon 

Bacterien) 


XYuniber ofdiatrlets 

. 

FTuiaber of villages 

• 

No. of diseased animals (Died • 

or destroyed) 

- 

JOHNE’S DISEASE 

(Entritis Faratubcrcnlosa 

Bovis) 

\ 

Number of districts 

' '■ 

Number of villages ' 


Number of diseased animals 
(Died or destroyed) 

A 

^ \ 

PLEDRO-PNEUaiONIA 

CONTAGIOSA Bovum 

(Peripneumonie Contagieuse) 

• 

No. of districts 


of villages 


No. of diseased animals (Died 
or destroyed) 

. 


^feVcr dJnot InJectiouB equine anaemia. Psittacosis, Tnlrnemin, East coast 
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APPElSTDiX ni (1) 

(a) A NOTE ON THE ECONOMICS OP VILLAGE MILK PRODUCTION 
RECOMMENDATIONS FOR IMPROVEMENTS IN THE BIARKET- 
ING OP DAIRY PRODUCE SO AS TO ENSURE A SATISFACTORY PRICE 
TO THE PRODUCER, BY THE - CENTRALAGBICULTURAL MARKET- 
ING DEPARTMENT. - ‘ 

* (In. the present' note only the cow and the female buffalo is taken into account 
leaving out the other milch animals, such as sheep, goats, asses and camels, whoso 
hand-dra-\vn milk yield is unimportant from the commercial point of view except in 
certain parts of India, like Rajputana, whore, for example goat milk is used for 
making ^cc). 

I. Production of Milk in Rural India. 

Numerically India possesses the largest cattle population of any country in tho 
world. According to tho 194:0 census, the three year old milch cattle population is 


Cows >• >. >• 400 laklis approximately 

47*044 millionB. 


Fomalc bulTnlocs 


214 Inths approsimatoly 
21 millions. 


Of this number, 4.70 *44 laldis cows and 201*61 laldis of female buffaloes are to bo 
found in rural -India and the rest — 19*46 lakhs and 12*76 lakhs respectively in urban 
areas. 


The figures given in the Milk Marketing Report show that 58 per cent of our 
cows give a milk yield of only 1 to 2 lbs. daily. Nearly a fourth of the cows giva 
less than ^ lb. daily and only 6*8 per cent give the highest yield of 3 to 4 lbs. per 
day. The number of coavs giving more than 4 lbs. of milk per day is negligible. 

Tho 'she-buffalo performs better than the coav both in millc yield and its butter 
fat content. Lr spite of their numerical inferiority buffaloes provide 60*9 per cent 
of the total milk produotioji. 

Only a negligible number of calves are weaned and reared hand fed. The usual 
pra^ico in India is that all calves, have their feed direct from their dam’s udders. 
This leads to tho difficulty of judging correctly the quantity of milk consumed by» 
the calf at each milking or during the whole lactation. The Indian Council of Agri-' 
cultural Research Village Inquiry Report reveals, however, that on tho average, 
274 lbs. of millc 'is consumed* by the calf of a cow and 369 lbs. by the calf of a she- 
buffalo. Approximately 1096 lalch maimds of milk are consumed by tho calves 
directly from their dams. Thus the annual total' production of hand drawn millc 
is estimated at 6099” laldi raaunds and is valued at roughly R8;183 crores. It 
would therefore, be observed that the practice of allowing tho calves to consume 
milk ad-lib from their dams is ,a huge economic loss at the very outset. Data relat- 
ing to tho aimual' production of milk in the previous years are not available. One' 
point is,' -however, clear that -production has not kept pace with the increase in- 
hiiman population. Census iresults show that during the 20 years ending 1941 the" 
popiJation increased by 27 per cent compared with only 6 per cent increase in the 
number of cattle. It is also believed that under th^'prevailing eon litions the milk^ 
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quality of Indioti cattle lias deteriorated during receipt years. • The fact 
> tbe Indian cattle give naillc wliicb is riclier in butter fat content, thougb less in 
lunt wlicn corn-pared -with, tbeir opposite nuxn.'bcrs in foreign countries, is no con- 
tion, 'since tbe present day production does not meet tbe need of tbe people and 
,uy rate 58 per cesnt of tbe total is converted into ghee -wbiob entails considerable 
lomic loss to tbe producer* 

To -worlc out tbe aruiual gross production of milb tbe average figure of 486-7 lbs. 
cow and for female bufEnlo 1229-2 lbs. of millc,-as given in tbe Heport on tbe blaib- 
ig of lyTiHrj lias been used, and tbe results are tabulated below. 

Production of JMilJc in India. - 



1 

1 

of cattlo 
(In laklis). 

Avorago annual 
yield, per animal 
(Sand-drawn). 

1 l?ot total production. 
(In lakh Ihs.). .. 

ITct total production. 
(In lakli maunds). 





1 JLiaatatiion xmriod. j 

- 


! 




Oo-WB. 

33ufFa- 

locs. 

1 Cowa 
(210 

I days). 

1 

SnffnlocQ 
(300 days). 

Cows. 

Huffaloco. 

Cows. 

SufiTalocs. 

ral 

^ 1 

470-44 

201-01 

1 

. 

L 

- 

228.003-1 

247,810 

2782-7 

3011-0 

ban 

• 

10-40 

1 

12.76 


480-7 
- ll>3. 

1220-2 

ll>s. 

0471-2 

16072-3 

116-1 

lOO 6 

lia 

• 

480 OO 

214*36 

- 



1 

203,4 01<.3 

% 

t 

2807- S 

1 

3202-4 


This worts out at 2 lbs. 6 ozs. per day. if tbe miHc-yield is taten on tbe basis of 
-crage lactation of about 210 days for tbe cow, tbe average yield of a buffalo being 
- times that of tbe cow. 

"Wben considering tbe above facts it is important to bear in mind tbat many 
anges bave taken place since the date, as given in tbo Report on tbe IMarbcting of 
ilk, was collected for working out these production figures, for o:x:amp]o the famine 
id the heavy demands of the homo and allied armies during the late “war may have 
spleted out livestock population. .The dfigures, therefore, may not bo accurate to 
ite. They do, however, serve as a basis for discussion. 


r. C€ynditions under tohicJi mills is jrroduced in villages and the difficulties of the Indian 

farmer. 

A. fact, which is often overlooked when comparing European -with Indians. milk 
cod action, is tbat in India dairying, as such, is not a national industry. Tbo num- 
ir of largo herds is surprisizi^y low even on Grovemment and private dairy farms^ 
Cileb cattle .are mainly owned by petty rural producers generally in lots of 2 or 3 
produr^ion is, inore ox less, a sidoline of agriculture. Tbo cattle arc seldom 
amo ion y well fed .to give a satisfactory milk yield. Tbo average farmer maintains 
, meet bis own needs (according to the* survey under-taken bv 

wpartment, it is estimated tbat roughly 9 percent-of niiJlr is retained by tbo 
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prod’ic&r) and what quantity of ntilk is loft dyor-is convortod into gheo, which is 
collected over a period and ultimately sold to either a. middleman (village bania) 
or retailed to individuals at village gatherings. This, of course, is partly due to the 
' fact that cultivators Situated in areas remote from towns cannot market their milk 
in-the raw state, though this markit is in any event very limited owing to the scat- 
tered nature of the villages involving long distances. It is also partly due to the fact 
-that gheo production meets the special needs of the cultivator, since it provides him 
- with a cash sale, in addition to leaving him lassi. This policy of the farmer "feannot 
bo expected to yield him an economic return. Values at say 9 annas per lb. (retail 
price pre-war), ^eo gives a casb return of Rs. 3-6-0 per 100 lbs. of milk. "While the same 
quantity of miUc sold liquid at 1 anna per lb. would give Rs. 6-4-0 or roughly twice 
the Bum realised for ghee, yet far moro.milk is utilised for ghee manufaotuxo than is 

sold for liquid consorn'otion. , 

*■ / 

The technique of milk production is very similar throughout India. The udder 
may or may not be- washed or cleaned with a clean cloth. Immediately after milMng the 
calf is allowed to suckle and the cow is then hand milked, wet milldng being, usually 
employed. The baud of the milk-e** may or may not be washed. The miUcing vea- 
■■ sel is scoured with mud ard ashes, rinsed with water and oceassiohally smoked over 
.a fire. The milic is subsequently transported to the nearest market by head load, 
bicycle or cart and in some parts by buses. Starvation of stock, squalor, filth, ignorance 
• or ind'iire!i enoo tbwai ds hygienic principles, revolting personal habits, such as clear- 
ing of tbfoat while in the' actual process of fnilldng the cow (rtroplet-polution of 
milic) allied to official apathy combine to produce a panorama of backwardness in the 
affairs of dairy farming in this countrj*. 

\ 

Adulteration is another feature. It constitutes oi\c of the most urgent and 
difficult problems of milk distribution. One’ of the prevailing causes of adulteration 
is the necessity of keeping the price of milk wiihin the purchasing power of the'oon- 
sumer. It is obvioxts that unless milk distribution can be put on a soimd basis 
' adulteration is inevitable. * . 

As in the problems of milk proclucfion so in'tbe problems ’of distribution much 
•. work of an elementary nature needs official attention. 

V \ - . , - , \ ‘ ' 

The middleman. (darn'et) is a,great menace to the farming community. .The 

pbipetual debt, urd-ir which the Indian formers work, is one of the main causes of 
his apathy and indifference towards the problems of dairy farming winch otherwise 
■ would give him bettor returns. 

III. Consumption of jluidmflk and ^airy 2^o3uctS\ • • 

Although over, 95 per oeiit of the milch cattle' are found hr rural areas and; over 
90 per oeivfc. of the Indian population live there, the rural demand for-inilfc is relatively 
poor in the sense that there are not- many purchasers 'of milk in^the - .villageg;:-' The ' 
reasons are that many of the consumers themselves are the producers, wfiilb due to 
comparatively low pUTohasing power-pf-the Indian peasantry many caHUCt afford to 
■purchase or consume milk • or • ipille produc'bs'.’,- Many persons} including children 
have to go- completely without milk.- - R-yen in the daiiying traot^ 'where :tmhjh' larger 
quantities of i^k are' proddcedplO per-cent-bf the families do not consume any 



milk or milk proiTuofs nt all. Condition in tjioso rural parfs of India, wkore tlM» pro- 
duction is much, less slinuld therefore bo still worse in regard to the purchase orcou- 
Biunplion of millc and milk products. 


The average dail 3 ’ per capita consumption of milk in India, including products 
is estimated at 5*8 ozs. It varies conaiderablj' from tract to tract acconlingto the 
production of milk and the densitj' of <he popidation. Siird tops the list with 18 ozs 
per head per daj* followed by the Punjab wlh 15 '2 ozs. Aasam has the lowest overage, 
consumption, vis., 1'3 oza. per head. !!• has been ob.snrwd that the peninsular area 
notably IMadras Province, in spite of its low irrodiiction compared with population,: 
exports largo quantities of ghee to other areas. It partlj' accounts for the low pfr 
capita consumption in that province, c.g., 3*3 ozs. per tbvj'. Th''n again the consump- 
tion of fluid milk varies according to the seasons. It decreases during the sum- 
mer and the monsoon and inorcases' during winter months. 

Due to better earning power and purchasing capacit}* of the urhan people, the 
dnilj' per capita consumption of fluid milk and products, in terms of milk, in cities ard 
towns is foimd to be 12*6 ozs. or more than double that of the average for India. In 
the same torvn it may vary with the familj’^ income. Poor people consume less than 
the rich and some m.ay not get anj' milk nt all. Although in certain tracts of juial 
India (fi.g., West-om Punjab) the average dailj- xior capita consumption hafe been found 
to bo 5 ozs. in addition to 0*0 oz. of glico, the total milk equivalent is raised to just 
over 14 ozs. per head per day if the consumption of lassi (butter milk) is taken into 
account. 

0 - 

r 

On the average about 28 per cent of the milk produced is consumed in the fluid 
form 67 par cent" is made into ghee and 5 per o^nt each into l-Jioa and curd. Butter 
and cream accoxmt for only 2 per cent and other products like rahri, maJai, etc., 
2*8 por cent. At present only 1/3 per cent of the production is used for making icecre- 
am but its consumption is lapidly increasing. Cow milk isprcfericd for diinkingpur- 
poscs and the buffalo millc for the manufacture of products. 48 lakh maumls of 
skimmed milk is produced in the manufacture of cream and creamery butter which is 
mainly used for adulterating whole milk or for the making of cheap kJioa or cmd. Ap- 
proximate!}' 3*1 lakh maunds of skimmed milk are used for making casein for ex- 
port. - . 


IV . Cost of production por pound of fluid milk under rural condition. 


So far as is knovna, there is only ono set of figures on'tho cost of milk produclion 
worked out- some eleven years ago by the Animal Husbandry Bureau of the Indian 
Council of Agricultural Research. This relates to select animals imder Govemmont 
•farm condition mostly in the Punjab and are not representative of the village cattle 
or the condition imder which milk is jjroduced oven in that province, much less in 
Xudia as a whole. ’ ■ , ' 


•nrPTOiT** are raproduced in the table below. The feed cost is based on price 

• on -p' not include the cost of supervision which is rather heay 

that extent include interest charges on. capital T 

03=tent, therefore, these figures are incomplete. 
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Qosi of 'Milk Production at sonic of the Government farms. 



Siiulhi 

COWB. 


ITnlf- Mnrmh 
hulTtilocit 

Safiiwnl J covr&*, 
cowa. I 



Coat per pound of milk. 

' JTood coat during lactniion ’ 

Food cost during diy period . , 

Depreciation on stock . . • • 

I^nbonr cost (cxcluaivo of supervision) 

Total 

Total cost in rupees per mound 

Xumber of animals studied . . . . 

Averago lactation yield (lb.) . . 


•First croaaoa botwoon imported bulla (Ayrasliiro, Pricsinn or Shorthorn) and Indian cows. i 
n 

It is obvious that the farm records arc not applicable to village cattle. They 
show, however,^ that the better the milking capacity of the cows, the cheaper is the 
cost of iiroduction of millc or butter fat. The cost of production of a lb. of millc by 
she-buffalo is more tlian that from the cow. But for the butter fat it can only bo 
obtained by a specially bred and highly select Saliiwal cpw. 

Comparative figures of the cost of Government farms and the=- price, at wliich 
rural producers sell milk are given in tlie table below. 

Cost of milk production on Government farms and the price obtained by village piroducers 

in the Punjab, (per seer.) 


Cost nt Govern- 
ment farms. 



Riirai producers* 
sale price. 


Ps. a. p. 
0 13 
0 l' 6 
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The compnTison. shows the prices rrceiv»’clhy village prccluccrs are lower' 

than the prices at wliicli the milk is produced on llie Govejnnionr fa:- ms. In tlje ahsenco 
of reliable figures, it is not known if the co.st of pi eduction at villages would bo less 
or more than at tho Govonmicnt farms. 

It is also obvious that in any dcvelopm''ntnl sclienie, Ihe cost of milk production 
is of funadamontal importance to safeguard tho interests of the piodncers ard in 
securing them a rcasonahlc profit. It also helps to dete<;b items which bring about 
unavoidable losses, so important from tho nationp.1 point of view. 

♦l 

A list of the latest prices of concentrates at diflorent centres in India is given 
below to show the rise in the cost of this important animal feed. To woik out the 
cost of production of milk under niral condition.*; of today a complete survey should 
have to ha underUikon including such items ns the cost of labour involved. 



Price of oil-calces at different centres. 

- 

• 

• 


Per mauiid. 

Qrotindnut oit-eate 
Sotnb/iy . . 
Cownporo 

•• •• • • • • * • 

•• «• •• •• »* •• 

Bs. A. p. 

2 3 3- 

.. 3 12 0 

JAnsecd oil-cakc 
Soxnbay . . 
Cnwaporo 

• • •• * * ** ** 

•• *• •• •• •• 

• 

2 

3 

n 2 

12 0 

Mustard oil-cate 
Cftwnporo 

•« •• •• •• •• 

.. 3 

12 0 

Castor oit-cate 
Sotnbay . . 
Cawnporo 

•« •• •• •• •• •• 

'«• «• •» •• *• •• 

4 

.. 3 

3 7 

12 0 

Coconut oil-cate 
, ■ Bombay .. 

•• «• •• 

3 

4 11 


AU quotations uro oontrollcd rates. 


V- Recommendations. 

"When taking stock of the conditions prevalent in India, we find. 

The livestock in a state of semi-starvation. 

Animal management very pbor. 

Milk production steadily decreasing. 

Human population rapidly increasing. 

Producers rnostly illiterate, poveWy stricken and perpetually under debt. 
Price of milk is highest in the woild. 

Average income of the people amongst the lowest in the world. 

"Wide spread ad^tcration of milk. - ' • * 

• 'sTotal ignorance of sanitation and complete indiffexenco ,to hygienic standards. 
Corruption and a very low^fetandord of business morals very common. 

Apathy of tho general public. 


in the of iin organisnil iiwliiHlry CftjntnUBts unwilling to invest in this 

most iinyorlant industry uf the country, 
j.:,' Sf'riouK neglect of tJi"ir duties by tlic public bodies, 
iv" Dairy ftqHi])ment almost non-exi.<itcnt. 

Absenc" of good pastures. 

• Lack of soil senso ]jronressively leading in cerfain parts of India to soil erosion. 

Yield of crops i)‘'r acre low in the ab.sonRe of modern methods of agriculture. 

It is e.vide,ot, therefore, ihat Fometjiing more, than a half Jieared national pro- 
gramme is needed to put 1 his \’ifal industry on a siind footing. Efforts made in the 
past lead one to reali;v' tlrnl- fhiirj’ industry ns such could not be maintained as 
a separate entity. Tl. d''i>enda on all roimd development of national economy 
such as agriculture, including on adequate veterinary aid and marketing 
eonti-ol, industrialization, aforesstiwition, communication electricity, water supply, 
etc., etc. To reccli our go:il the. problem must be att acked on two fronts, 
firstly we must improve the indigenous cattle. This involve bi'ceding on scientifio 
lines and the mangement of the cattle. It is indicated that tlic production of milk 
could be inon-ased by DO per cent through in oper feeding, breeding and management 
and an effective disonsc control of the cattle, already existing in this country, but in- 
crerisa in production cannot t.ake jiince if the present chaotic conditions in the milk 
trade are allowed to continue and no incentive is given to the producer for putting 
b 2 tt<.‘r and more milk on the market. Salvaging of dry cows is another problem 
which must be tackled eflicieiill}'. Cows of good millcing strain arc finding their way 
to slaughter houses because when dry the economic condition of the oivnor docs not 
permit him to reinin' the .animals during this improductivc period. Ho ifl offered 
luctrativo prions by the bute-hers wjiicli tempt him to make an inmicdiate profit 
witliout regard to the. futiue. The milk Irade must be organised so that proper 
mark'itiug of fluid mill: and milk products can take place,* Expansion of the fluid 
inillc tradi would give high and satisfactory rctunis to tlic producers. To step up 
the consumption rate per head of population a campaign for ‘ Drink More Milk, 
would have to be launcjicd. 

Recommendations on lliese lines have been thoroughly discussed in chapter 
VIII of the Report on the JIarketing of Milk Published by this Department in 1943 
which may be adopted with advantage. 

7. (fl) Tfie main points of Chapter VIII of the Report on the Marheling of Milk. 

To effect improvements in the marketing of milk in this country the, first pressing 
necessity is to purge urban areas of their milch cattle and the second to organise 
effectively the collection and distribution of the rural BU|)plies of Milk. 

The monopoly of milk distribution should be given to one body. . All avail- 
able TnUk in the neighbourhood must pass through this concern. The retailers - 
viz., haVaais, dairies, etc., should he licensed and they should obtain supplies in whole- 
sale from the above milk marketing organisation. Legidation be enacted to give 
the nccessaxy powers to the local self-authorities. It is climated that such a scheme, 
which will involva coUecting,- processing and distribution, would require Es. 4,60,000 
to handle 1,000 maunds of iriilk per day. ' This means -that for a city with a popula- 
tion of about 2*lakli8 persons themyestment per head would come to roughly R8.2|. 
As. the capitalists may not respond officially to such a new venture, it is cssentinlthat. 
the Bchemes be tried, in the -ffist instance, on an experimental basis at a iew centfes 
namely, Karachi/ Delhi, Bombay, Madras, Calcutta, etc. ■ For .operating <the scheme 

M3IOAII ■ ' ' 



• t]ie required capital be found eitlier b}’ tlio Provincial government of the municipality 
concarjifd or by botb. TJie scheme Jinving proved successful, it is to bo expected 
that at oth''r places capital would l>o forthcoming from the investing public. 'When 
a numbsr of urban schemes have come into existence in the province, a Provincial 
Dairy Produce Marketing Board bo sot up to co-ordinate and supervise their work. 

The marketing organisation shall arrange for supplies from the neighbouring 
areas or from the adjacent areas as the case may be. Central depots will hove to be 
establish''d in the city for the processing of milk. Iiiccnsed retailers shall obtain- 
millc at a whole'sale rate on cash ixom such depots. To safeguard the public inter- 
est, th'' licensed retailers dinll be required to deposit a security for observing the rules 
regarding rcst-ail soles. The Dairy Produce lVInrkcting Board shall fix, in consxdta- 
tion with the interests concerned, all retail prices. The production of milk in the 
villages will bo supervised by competent insnectoTs who will draw their salaries from 
this Board. To safeguard the quality of milk from the time it is produced in the 
villages to that when it is retailed to the public, suitable arrangements shall hove to 
be made. 

The icensing of retailers would remain exclusively in the hands of the muni- 
cipalil}'. TJie Pood Adulteration Act shall be fully enforced and if u dealer is con- 
victe<l under the Act on three occassions, he shall forfeit his license. ^ 

Aj?PENDIX in (2). 

Ih) By Inpiak Daiby IlESEABCn Institute. 

ECONOMICS OP VILLAGE MILE: PRODUCTION. 

Consideration of the economics of rural milk production should be centred 
aroiiixd the conditions of production of milk by the .villager and the transport and 
distribution of the same under strictly profitable conditions. It is to be bomp in 
mind that dairying as is practiced at present in Indian villages is at best a side line 
of the village farmer. The production of milk and the maintenance of milch cattle 
by the producer are limited by the consideration of the poverty stricken economy or 
the villager and ho limited demand for cattle for his agricultiural requirements. The 
quantity of milk production and the maintenance of milch oattlo depends on the - 
demand fpr fl.uid milk in the nearby market. This in turn in determined by the 
nearness of the legality to urban centres wbere tbo demand for fluid milk ehordd be 
such it is but natural that intensive milk production' is to be encoxuaged 
ond developed in such villages that are in easy reach of the urban areas and which 
are well.coimected with the same by easily accessible tron^ort facilities. Por the 
form of millt product marketed 'from a certain producing area is governed by the 
distance to the market. In places where there is no organised marketing, it can be 
said that cultivators up to 10-12 miles from a city will take their milk for sale in the 
city, using head loads, bicycles, horse drawn vehicles or rail for tranqrort. Of great- 
est mpdrtance is the time factor in transport and its effect on milk. 

If a perfectly balanced economy is to bo maintained in the rurM milk pre^uotitm > 
based on the now developments of dairying the following points in systeroatiBing the . 
conditions of production are to be borne in ; (i) T'Tin type of nrQoh cattle to be 
maintam^ by the Indian farmer is to be ascertained with a view to the nature of 
dairy product he can economically market. In areas that are situated near to ^urban 
c^tres the mainteimnoa of heavy miljdng asiimals may be encouraged, keeping iB 
mmd at the some tune the susceptibiUties of tbe animal to the climatio and envi- 
ronmental conditions and the availabilily of the fodder reqjurements in. the locality 
'"'0^) 'The producer sHbuld be educated to feed his animals rationally^ (3) H® 
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pressed vdth the necessity to produce milk in a hygienic condition both with a view 
to ensure the aifety of the 'milk supply for purposes of consumption and with a 
view to ensure the life of milk during tranq)oit to the collecting and distributing 
centres. (4) Also he should be educated on the necessity to follow a uniform breeding 
policy. However it is to bo understood that all these are to be done with a village 
producer, who is at present in ignorance of the importance of these considerations. 
This leads one to the natural necessity for the setting up of an efficient organisation 
that will educate the villager in all these matters. Taking into consideration the 
condition obtaining, one has naturally to turn to the co-operative system of produc- 
tion and distribution wherein the producer himself will be a sharer so that he may 
have a claim on the working of the same and may be entitled to the fullest benefits of 
■ the same. It is only when the village dairying is organised on such lines that it will 
he possible for tbe co-operative body that could look to the financial interests of the 
producer as well as the needs to the con.sumer that the rural dairy economy can be 
well balanced. For as such in the indigenous system of milk production, the villager 
has neither the means nor the resources to control his conditions of production and 
adjust the same to the demand. A co-operative organisation from the points of 
view of the producer should first assess the factors that influence the above mention- 
ed points of production based on the conditions of market. It shotrld be in a position- 
to assess the quantity of whole milk demanded in the nearby urban area and fix up 
the distances, over which milk could be safely transported, the necessity for an inter- 
mediate processing at collecting centres and the machinery and form the distribu- 
tion of the collected and processed milk in the urban areas. The quality of the milk 
produced should bo efficiently controlled by the strict adherence to hygiehic main- 
tenance of milch animals hygienic milking and collection in order that the milk will 
be safely transported to tbe distributing centre. The mode of collection of the milk 
produced by the individual member of tbe production society as well as tbe different 
village imits of a contralited urban society and the transport should take into con- 
sideration that the cost of collecting, pTocessing transport and ’distribution of the 
Tnilk should be paid down to the minimum.. Such a thing w’ould bo well nigh im- 
possible where the areas from which collection of fluid rniUc is carried out are- not 
compact. Generally for minimising the cost of collection and transport, the follow- 
ing points merit consideration : (1) The bulked milk from the different viUagers should 
be collected at a convenient centre or centres on a pukka road. (2) The amount 
collected should be sufficient to warrant the use of a, quick method of traufsport 
such as a small lorry. (3) The milk should ho subjected to an economical or of pro- 
cessing either at the collecting or distributing centre so as to enable it to gain in keep- 
ing quality. (4) Facilities should be provided at the distributing centre for cooling 
the milk and keep it at cold storage until distributed in retail. 

All the ahove-,faotorB of production and distribution of village produced mill 
for retailing in the urban centres through the organisation of Co-operative daiVyinf 
has been successfully practised by the “ Lucknow Co-operative IClk Supply Union ’ 
(U.P.). The fist stop taken by this union was to take a census of tbe milch animals 
in the- villages around Luclmow and to make a survey of the methods of -inaikcting 
■ milk and its products. From this survey, the drawbacks in tbe indigenous melhod of 
production and marketing (consisting mainly in - the indifferent maintena'nce and 
production of the village farmer and this utter depeudance On the Halwai-' and middle- 
man for their marketing) was realised. As the first constructive step-the type of milch 
animal in the village was improved by buying out of co-operative grants ah mah from 
the Rohtak District (animals like Murrah buffaloes and Hariana cows) and distributiaa 
the same to the villages,ip circle. 
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Tinder the eyetem of working of the union the unit of production is the village 
Society of which each producer is a member. The bulkcd>milk of this societ 3 * is taken to 
a collecting centre. The village society manages its c^\'n afTairs in the matter of (1) 
collecting the milch animals for milking improving conditoins of upkeep and hj’gienb 
of TniTlriTtg and handling milk etc. (2) the payment to each producer for his milk 
and (3) the buying of concentrated food from the parent society and distribution of 
the same among the villagers. There is a Panchaj'at to carry out these duties. The 
milk hulked in locally made cans is then conveyed to the collecting centre (within 
2 to 3 miles from* production centres) as rapidly as possible. As the collecting cen- 
tres after assessing the quantity and quality of milk collected, the milk from differ- 
ent centres is hulked and sent after some prcliminarj’- heat treatment Avherever neces- 
sary, to the central distributing city centre where the milk is pasteurised if raw, or 
cooled and distributed if already heat treated. » 

The working of the union has been siitisfactory and it has been able to bring 
homo to the villager the necessity to produce milk in a clean and hj'gioriic manner 
which if adhered to will enable him to secure the best possible price for liis milk. It 
has also looked to the maintenance of the tj'po of cattle and o’thor points affecting 
the economics of production listed. It has been possible for tbe imion to dissemi- 
nate scientifie information to the producer and make him practise it so that the milk 
in some centres is fit to bo transported over distances of 20 miles without any inter- , 
mediary processing at the collecting depots. Such a step has gone a long way in 
reducing the cost of processing. Bcst-ricting the centres of production to a compact area 
has also helped in reducing the cost of transport. However, it is to be pointed out 
that in the initial years of establishment of the union it has to incm a loss because 
of the necessity for capital outlay in introducing hygienic methods and in villages 
and in helping the villager secure profitable and economical breeds of milch cattle. 

Till now attention was drawn to the production and sale of fluid milk for whole 
milk supply to urban centres and the part co-operative unions can play in the same. 
However, in areas that are far removed from the citirs-the cconomj’ of milk produc- 
tion will have to ho different in as much as it should relate to the preparation and sale 
of dairy products other than, fluid milk that would stand in good stead over, long 
transport distances. Here the climatic conditions prevalent in major pait of India 
restricts the nature of such products to butter and ^ee that can stand longer than 
fluid milk. Here again a proliminarj'^ survey of the demand for butter in the market 
and the nature is to be ascertained. Whenever the product to he sold is butter or , 
ghee,^ particularlj’’ when it is the latter, the maintenance of buffaloes or high fat 
yielding animals in such villages ■will greatly facilitate t.he balancing of the iniral 
dairy economy.- Also tbe cstnblislimcnt of co-operative organisations for the 
production and transport of such products will ho of advantage both from the 
point of view of controlling f<he conditions of prod uctaonhy the ^read of scientific 
information on the methods of production and from the view of securing and main- 
taining satisfactory modes of collections, transport and distribution. 

f 

' Marketing of Dairy Products. 

Dairy produce marketed in India can be classified into two main cal egories 
VIZ,, wboie milk products tbat arc manufactured from surplus milk and products 
that are made of one or more of (.ho constituents of milk. The marketable condition 
of any produce is mainly influenced by the conditions of, production which in turn 
depend on the aims of production and methods. Defore considering in detail (he 
_ nature and value of dairy produce it is worth considering the factors affecting *^hc 
nianufactuie and s^e of tfie produce. Dairying as practiced in India being of no 
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■ ! oTganired tfr &ci(fj3.tific standing tlie villager is mainly guided by the cash' out turn h« 
inay expect in the*Salo'. Such his' first object' is to &id out a suitable sale for his 
millg as a whole. He keeps milk as such with or without processing till such a time . 

' that he is satisfied that he can no longer find a sale for milk as such. Part or 
' whole of the milk that is left without sale is converted into. Dahi or cttcd, in which 
form the individual villager can keep the produce for sale for a longer time than milk. 

As in the case of milk, curd or Dahi also cannot last more than a day or two imder 
tropical conditions of manufacture and storage so on finding that in the form, of Dahi 
it can no longer be marketed the same is turned into butter in which form the life 
of the dairy produce is prolonged for a few more days. But butter is also limited 

• in its life and when it shows positive signs of deterioration it is melted into ghee 
which has the longed keeping quality of all dairy products. The above are. the 
factors of production governing the manufacture of daiiy produce in areas where the 

‘ sale of Buoh products extends to fluid milk, curd, butter and ^ee. And this refers 
. mainly to villages that are iu easy reach of urban areas. 

In parts that are far remote from urban centres the climatic conditions preva- 
lent in inajor parts of the country coupled with the indigenous chars cter of the cot- 
tage type of .^iry industry limits the manufacture of dairy products to butter and 
ghee' that have by far the greatest life of the common dairy products. Under such ' 

• conditions the villager has to hand over his coUeoted butter to the middleman, who 

laftor transporting the same to the market either sells it as butter or converts it into 
ghee and effects a sale. ^ 

• It’ can easily ho seen from the above enumerated conditions that in either case 

• the villagor is unable to get the maximum possible cash out turn of his products. 

In the case of the instance of the villager who is in the vicinity of urban centime duo to 
the lack of any organised system of marketing he has to keep his milk till it reaches 
the verge of spoilage and make curd and butter or ghee of such a poor quality that 

■ they are 'not able to fetch him a maximum out turn. Also in the case of the dairy 

’ men in the interior villages, he has no ideas of the economic utilisation of bis , milk 

and has to make only butter or ^ee (which respresent only a third or perhaps lees 

the value of whole milk) and depend for its sale on the middleman who is not in 

a position to pay the villager even the reaBonablc price for his butter or ghee due to 

the uncertain condition of the product at the time its sale will be effected. ' 

* • 1 * 

• It is indeed obvious that this apathy on the part of dairy men is essentially ^ue to 
' the lack of • any organised form of production and marketing. . If only it is 
possible to assess the quantity of ^aleable whole milk in any locality and adjust the 
conditions of manufacture to the^desoaand most of the difficulties could be solved. 

. It is essential that this' sort of indifferent conditions of manufaoimre should be im- 
mediately stopped if the dairyman has to secure the, maximum cash benefits. IPor • 
indifferent conditions of production lovror the marketable value of the product. 
"Milk intended for sale as fluid milk shoulii bo specially processed and stored in such 
a form that it will fetch the maximum possible-price as whole milk. It is seen that 
in a particular area sale of fluid milk is not practicable due to local conditions the 
dairyman should be well advised to oonvertjiis surplus inilk in to whole milk' products 
-■ Budh as Khoa if it is'praoticablo. Otherwise if butter and ghee are to be the products 
marketed he should bo made to convert his milk direct to butter ox ghee without 

• waiting to effect the fealo as curd or milk. . Such advise will positively enable 'tihe 

- villager to fix up the dairy produce he has to manufacture and to concentrate on the ^ 
preparation of the best quality xwoduct which alone coidd get him the. maximuni out 
turn. 
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Conditions of production as prevalent now could only be controlled by an efifi.- 
cient organisation of dairymen that will be able to assess tbe need sbfthe, market and. 
cater to tbe needs of tbe same. Co-operative organisations can go a long way 
in this connection. 

Als o the stimulus of the rural dairyman to manufacture the best quality product 
could be improved by fixing the grades of products and the price for the same. At 
present the Agricultural Marketing Board of India is trying, to do something mtbis" 
conneotioif. But it is not all that is needed. The standards fixed up ' by -this 
organisation does not cover all the dairy products and even the few that have been 
fixed for butter and ghee are arbitrary and non-practicable in few instances. .In 
fixing the ^ndards in a sub-continent like India" with varying cUmatic conditions 
and the different conditions affecting the quality of dairy product in each distinct 
centre of production should be taken into consideration in fixing the standards. 
Also the Board should not be satisfied with fixing the standards of a lower limit for 
acceptance as in the case of ghee acidity but it diould fix up different grades with - 
differing standards so that the producer may he able to know Ibe advantage of con- 
centrating on'better methods of production to arrive at the first grade product. The 
standards presented should not be limited to any one to two of the products such as 
butter or ghee but it ^ould cover all the whole milk products and the bye-products 
such astMioa, chena, curd, casein etc. Fixing standards will ho inaffcetivo if the 
prices for the different grades are not" also fixed. Further from the point of view of 
marketing, tbe advantages of the grading system rfiioiild be brought home to the odh- 
R iifniu g public also that increasing demand for the best grade will stimulate the pro- 
duction of quality products and thereby enable the producer to get the most econo- 
mic out turn. 

APPENDIX 111,(1). 

(c) By N. K. Bhakgava, Dairy Development Oeeioer, IJ.P. 

Dairying in India is not taken as a business proposition. The producer main- 
tains an animal or two to meet his domestic needs'of millc and gJiee. He does not mam- 
tain more milch animals firstly because his object- in maintaining them is only to 
^meot his domestic needs and secondly because he cannot maintain larger number of 
wuimals for want of economic holdings, non-availability of pasture lands and absence 
^of efficient marketing. He does not worry himself with the fodder problem because 
he feels that it is the animals own look out to find feed for itself. Animals reared . 
under such different and unoared for conditions produce little milk and the 
yield to the producer measured in terms of money is discouraging. This is a hard and 
bare truth which does not. require any further elucidation. The producer having 
any suiplus milk with him does not also get a fair price for it. This is not 'generally 
apparent to him in determining the cost of production as he is -apt to ignore the 
.gratituotis services rendered by himself and the members of his family. Interest 
.or indifference varies inversely with gains and losses in dairying. A close study of the 
conditions under wliich the milk industry is carried on at present will reveal that 
neither its production is economical nor is its marketing effiuient. 

Economic proWuclion in a village , — Economic production means produoion of 
maximum quantity of good milk with a TnmiTniTm- of cost. The position of the milk 
industry as it stands to-day and the factors which influence the maximum produc- 
tion arc briefly speaking .-as follows : — 

(1) Ereed {milcJi breed.) — The production of milk depends to a large ei^tent on 
the breed ^of animals. If the animal is of a good breed the yield of milk shall be 
high but if on the other hand it is of a poor breedtho yield of milk is bound to be 
low and uneconomic notwithstanding the efforts in other directions. At present 



a cultivator produces 1 — 2 lb. of milk per' day which is Very uneconomical. To 
make it economical the production should be raised at least to 10 lb. per day. The 
animals of good breed are limited in number and even these are of stunted 
growth with poor milk yield. As a first step to attain our objective it is necessary^ 
both to mvdtiply animals of good breed and to eliminate the poor one from the 
existing stock. This weeding will naturally relieve the present heavy pressure on 
fodder which will not be available in larger quantities to the animals of good breed 
and will also enable the producers to pay greater time and attention to their care 
and protection. 

Closely allied with the elimination of poor animals is also the problem of the 
multiplication of breed. Experience so far gained in popularizing the imported 
breed imder the existing conditions in jmral areas confirms my conviction that it 
will be far more economical to the well being of the producer 0 .nd conducive to the in- 
terests of the dairying industry in genxeal, if the local breeds are developed by 
grading them with the Indian pedigree bulls, or in the alternative artificial insemi- 
nation is introduced. The latter will be very economical and will bring in quicker 
results. Bulls in the village are almost invariably let loose. They feed themselyes 
by raiding the fields of the cultivators and thus give rise to quarrels, with the result 
either the bulls are killed or the social relations in the village are severely strained. 
This will simultaneously require the castration of the scrub bulla in order to eliminate 
them once for all from the breeding category and facilitate the propagation of improv- 
ed breed as stated above. The offspring thus obtained will serve dual purpose, 
which factor is vcjy often overlooked by the generality of men. The imported breed 
proves expensive and unmanageable and does not flourish because of change in 
climatic conditions, and faulty feeding and improper handling. 

2 . Feed . — It is a familiar maxim of dairying that other things being equal 
yield of milk varies with sufB.cienoy of food. Apart from periodical fodder famines 
there is every year a general scarcity of fodder in the months of December and Janu- 
ary and again in April and May, the latter 'being the more acute of the two. The 
supply of milk is therefore considerably reduced during these months. The cul- 
tivator has no programme for feeding the animals throughout the year. The res- 
ponsibility of feeding the animals rests on the owner whereas the latter shifts it on 
the former. ~ 

The problem offodder is acute due to that the fact the average holding of a culti- 
vator is very small i:e.^lesa than 6 acres. Naturally the cultivator is keen to utilize 
it for cash crops rather than reserve a portion of it for fodder crops. It is, therefore, . 
necessary to take, recourse to intensive cultivation to and introduce sUage and the 
preservation of weeds. This may be further supplemented by balanced ration con- 
sisting of such concentrates as cTmni, oil cakes and cotton seeds etc. Generally 
the cultivator feeds one constituent of the essential balanced ration more and forgets 
the importance of the other constituence of the feed, which makes it costly and 
wasteful. ^ ^ ' 

3, Condition of cattle '. — ^The general health of cattle in rural nreas is very poor. 
Animals are generally short-sized and the yield of milk as already stated is very low. 
The main reasons are that the cultivator cares much more for cash crops than the 
cattle. He takes little or practically no interest jn iihe breeding and feeding of his 
cattle. The usual practice is that instead of giving proper diet concentrates ration 
{chuniy oilcakes, cotton seeds etc.) to the cattle they are left stray in the jungle to find 
food for themselves. He is not interred in th^ production of milk but rears a nxan- 
ber of them only for manure purposes. 



Any plan of rural dairy dovolopmcnt cannot lie successful witliont a sirauita* 
ncous emphasis on tlic breed and feed of milch entile. Xt is, therefore, suggested 
t*iat a co-operative organizai ion should he established in order to cneourngc common 
feeding (concentrate) -with common milking arrangements. 

4. Vctcritiar ?/. — ^In comparison to the demand and use of cattle the veterinary 
aid facilities in rural areas are almost nil. Every year (he epidemics amongst them 
take a heavy toll. Erom the following table it will be clear how woefully veterinary 
aid has been neglected and how urgent the problem for its provision presents itself. 
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1 
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It is suggested that for every 20 villages a small mobile dispensary may bo es- 
tablished xmder the supervision of a stock-man. 

6. Ttegulated and steady production of milh . — The calving period of milch cattle 
as shown in the following statement, is the highest from Soptemher to November 
in the case of sho-bulfaloes and lowest from February to May. Correspondingly the 
buffalo milk is found in plenty fortlirec to four months following Septemer and is 
scarce during the rest of the period particularly in the hot months of May, June and 
July ; 


Number oj animals in milk 
August to Socomfacr 
«- ' 


Buffaloes 


Cows 


Number of animals in milk 
January to July. 


Buffaloes Com 


209 


142 


124 


318 


Again most of the cows calve from March to April and few from September 
to Eecember. Accordingly the cow’s milk is comparatively abundant during the two 
and three months following March and is scarce during the rest of the year. 

Thud the respective calving periods of cows and buf^oes serve to relieve each 
others’ scarcity of milk but it is clwr from the above that cows form a small ratio 
in comparison with buffaloes and thus the cow’s milk forms only small percentage 
of the total supply of milk. Therefore the scarcity of huffaloe’s milk is to ho supple- 
mented by the cow’s milk. In order, therefore, to ensure steady supply throughout 
the year it is necessary that the cows and buffaloes ehduld be kept in the villages in 
the ratio of 2 : l.and the total production in a village should be at least 2'mdsi par 
day. Nutrition is an important factor in bringing the time of covering closer but in 
rural areas the diet is so'dc&clcnt ’that this period ^ es^tended beyond control and 
thus Boointidc and regulated calving is out of auestion. 
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Quality of milk . — ^Auotlier thing aa important aa the breed and feed ofoattU 
is the quality of milk. It should fulfil the requirements of the standard laid down 
for the consuming areas and should also bo fresh ^enough to stand transportation 
over the distance involved. 

It has been noticed tlujt generally adulteration is the highest in summer — -April 
to July — ^and the lowest in winter i.e., from November to February. Two factors for 
determining the keeping quality of milk arc : — 

(o) adulteration with contaminated water 

(6) unhygienic production of millc. 

(a) Among the various methods of adulterating the milk that by water is by 
far the most important. Mostly, the dealers do not add fresh well water but that 
of canals, tanlcs and pools. As a result of enquiries conducted in villages it has been 
found that on account of tbe suspended imparities contained in water, the adultera- 
tion does not muoli lower the specific gravity of millc and the product easily passes 
as good milk. The spccilfic gravity lest being the only platform test which can pos- 
sibly be performed, at the time of acceptance hi the vUlagos, fails to determine adulter^ 
ation. Moreover, it has also been observed that in villages where the dairies are 
purchasing milk on tholactometer teat, the villagers have started the addition of sugar 
which raises the specific gravity of milk reduced by the addition of water. 

(b) In villages milk is produced under very unhygienic conditions. Tho sanita- 

tion of t he village is very poor. Village stables arc very dirty, animals are not washed, 
hands are not cleaned, milking pots are never well scrubbed and the water used is 
contaminated. All these combined give rise to undesirable bacteria which shortens 
the life of millc. liong life of milk is an essential factor in the long distant trans- 
port "of .milk. , 

Seventy sainplcs were tested chemically and baoteriologioally at liucknow 
-The results obtained which confirmed the above statement are given below 

Sitapur RoacL — 

38 Samples 


- Dudlha's milli 


Fat 3-2”%— 6-8 % 

SNF 0 • 1S4%— S -41% 

PO 1- aim— 3 -12111 
POPALl,!; 10 & I ; 100 
+ + 

!MBIt 27 mta-^S mts. 
’•‘Acidity 0-12 — 0-17 


♦Xiow ftcidity duo-to adakorRtioh’wifb'wator.' 

MSIOAR* 


Within 4 miles of tho road and lo miles away from tho oon- 
snraing conire. 

Samples brought by milk teotors from villages. 

Gotos Buffaloes 


13-0%— 4-8% ' 
18*6%— 8-026% 
0-18m— 0-6m 
1 : 10 — 1 ; 100 

45%+30% 

100 mts.'SOO 
0-11—0-14 
35 samples 


6.1o/„_7.60^ 

. 8-66%— 9-326% 
_0 • 12m — • G3m ' • 
1 : 10—1 ! 100 

63%+41% 

120 — 324 mts. . 
,0-12—10-14. 

40 samples. 



SaUarvpw Road— 
82 samples 


J40 


Dudihas 

l?at 2 *G%— 4 -7% 
SNT? 6 -98%— 7 -84% 
PC 1 •23m— 3 -Tm 
PCF ALL 1 in 100+ 
and 1 in 10+ 


"Vnibin 4 miles of road and 15 miles away from 
consuming centre samples brouglit by milk 
testers from villages. 


Cows 

3 *4%-^ *9% 
8*54%— 8-98% 

0 •2m — 0 *61m 

1 : 10 — 1 : 100 


Jiujfaloes 
5 -0%— 7 -6% 

1 -0%— 91 -4% 

0 *1 'Im — 0 • 61m 

1 : 10 — 1 ; 100 


D8%+48% 

MBP, 17—146 mts. 90—210 mts 

•■■Acidity 0 -12—0 -17 0 -12—0 -13 

33 samples 


47%+32%+. 
100 — ^250 mts. 
0 •12—0 -14 
36 samples 


68 siunples wore examined whiob wore brought from a distance of more than 
miles of the road. 


Acidity 0 ‘14.— O -18 

mts. — ^146 mts. 
PC 0 •43m — ^1 ‘SSm 


PCF ALL 1 : lOH ^1 : 100 


4 


35%+ 

Pat 4 *1% — 6 •83% 

SNP 3 -6%— 8 -91% 

The villages which are about 30 miles from Lucknow produce a good quality of 
milk 47 samples were received. 

Fat . 5 •5%— 8 -4% 

SNF 8 -6%— 9 -7% 

Acidity 0 ^12 — 0 -IG (pure milk) 

MBR 185 — 366 mte. 

PC -850 0—0 -eem 

POP' 1 ; 00+1 -.100 

30%+6%+ 

Prom the above it will be observed that the keeping quality of milk depends 
upon : — ^ ^ 

. (1) The percentage of adulteration ; the greater the percentage of water the 
, lesser is the keeping quality of milk. 

(2) Quality of water used for adultertion. 

(3) Cleanimess and the nature of the utensils used. 

(4) Prevailing hygienic conditions under which milk is 

(f) produced, 

(w) handled, and 

(m) transported. ' - • ^ . 

The present average life of milk in a village is' about 3 bouxs wbioh is insu ffi cient 
for long fa-an^ort. The average •mmi'm ' nm life should be 6 hours. 

To remove the defects it is recommended that joint milking in a sanitary common 
milking shed should be introduced. The animals and the hands of the milkfiifl shoulc 
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be cleaned for safc-milldng in well eertibbed utensils under the supervision of the 
panohayat of the society. This vrill prolong the life of millc. Experiments carried 
showed that the mill; produced under these conditions had a life of over five hours^ • 

7. TFa/er. — Water is by far the most important item not only to the dairy in- 
dustry but also to the villagers. Plenty of clean and fresh water is very essential 

• for the health of animals, cultivation and cleaning utensils apart. Mostly the villages 
have Icacltcha wells which do not provide enough water for irrigation, drinking and 
washing purposes to the animals and cleaning utensils. The experiments carried 
out in the villages have shown bacteriological counts due to which the contamina- 
tion of miUr comes from the polluted water generally used in cleaning the utensils 
with the pond and nala water. Once the milk is thus contaminated, the quality of 
milk deteriorates and the loss caused cannot he remedied. 

Where water is scarce, buffaloes cannot be cleaned and are always seen bes- 
meared with mud. The animal is milked in the same condition, and. the contami- 
nation is passed on to the produced milk lowering its keeping quality. It gives 
heavy sourago at the consuming centre and officers difficult problems to the chemist 
to overcome. 

The contamiuated milk gives rise to various types of diseases among the oon- 
sumers.% The need for a ‘pucca well tmder the common milking arrangement is there- 
fore obvious. 

8. Containers. — ^Different tj^pes of containers are used in the milk trade at its diff- 
erent stages. For milking purposes brass pots colled batloies, earthen pots, and gal- 
vanized buckets are used. For collecting handling and transporting, metal pots 
generally of brass, earthem pots, galvanized iron cans, buckets and second-hand 
kerosene oil and other tins without lids are generally used. To save splitting grass 
or leaves are pub into the containers and they serve the purpose of lid. The capacity 
of these vessels used for milking and transporting i^s usually 3 seers (6 lbs.) and 20 
seers (40 lbs.) respectively. 

The vessels should be-of metal, free from crevices in between joints (as they arc 
difficult to be cleaned ) lest they should give rise to bacterial contamination. Earth- 
en pots and polluted water should never be used. Lids on the vessels are very es- 
sential at all the stages. 

9. Weights Measures for mills purposes. — In the villages milk is always sold 

by volume and in'eities by standard weights. 'WHioleBale prices are generally quoted 

, in seer per rupee. The cubica 1 content? of the measure arc found to vary from 
village to village in the same Tahsils, and District (o District from' 17 ch. to 22 ch. 
Sometimes the dudiliasov milk contractors take unduo advantage cf the ignorance 
of the villagers by i^reasing the capacity of the measure in use by producingtbeir 
bottom outside, ‘ The introduction of standard weights and measures is suggested^ * 

10. Transportation. — Regularly, cheapness and speed are the three essentials for 
tro.naport qf highly perishable buUcy commodity like milk. In India due to warm 

■ cl'mate the tra snport of milk has to be undertaken tudee a day — morning and even-. 
iJig. The mode of transport depends upon the quantity bandied and the distance 
of the producing centre to the collecting centre and from collecting ’Centre to the 
consuming centre. 

' Main forms of transport are ; 

(1) Head load, 

(2) Shoulder stings (Jjen^s)^ 

(3) Bi^yclee, 
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<4) ■Boats, 

(6) Tongas, - 
(3, “LvaJi-wtiys, 

(7^ Ivorry. 

3?or ti^e trnn -iport of millc from l.lxo producing to the collecting centre the hengics 
.d hie ycl* fcmpy he employed hccntiae they carry the maximum load of one md. 
milk a t-inao in Bhorter period at economical rates. It is better to encourage 
cle tranaporfc in villages ns far as possible due to ita speedy service. 

XiorricB or railways may he employed for early transport from the collecting 
ntre to the coi suming centre over long distance. 

11. jF?«ro7 Fincfnce . — ^People in the villages are poor, tlie resources heing quit® 
eagre. Their present mainstay i.e., agriculture due to various circumstances 
ivea very little witli them to either make any long term invcfetiment or even carry 
i their day to day expenses. They are unnhle-to meet the expenses required in 
»m'»exion with the purchase of improved milch animals, machines, etc., nnd hear 
Lcir daily expenses of maintenance of animals. Tho financial position of on aver- 
;e villager, representing one family, can he known from the following figures about 
le maximum and normal credit, as'found in some of the milk societtes. 


mu 

IT'amc of Socx€,ty 

\ 

Averape 3T.O. 

3 >er member 

verage jPf. Cf. 

^ _ per memb'er 



Bs. 

Bs. 

1 

Saaiavaa 

100 

SO 

2 

« • 

^anauga .. .. .. .. 

140 

110 

S 

Akbarpur .. «. .. 

ICO 

120 

4 

Dimdptir .. .. .. ... 

145 

105 

6 

Sirpur. . 

140 

lOO 

C 

Uairyapur .. 

ICO 

no 


It will appear from the above that on an average the normal credit of a member 
Loes not exceed'Its. 100 and his maximum credit is near about Ps. 150. The ad- 
jances are generally made up to the limit of the normal credit of a member. TJiis 
[mit IS hardly sufEcient to cover the risk involved in the advances, for the purchase 
f.an-,improved animal costing about Rs. 200 to Rs. 4QD, but-if we ha-^r^e to' carry a 
.eyelopment •programme, it is essential that the advances for the purchase of im- 
mved- animals must be made, irrespective of the credit limit. The, primary societies 
lioydd be^ given the choice of malting advances to their -membets . irrespccl-i ve of 
heir credit limit, but in the interest of safety of the money advanced, the societies 
aay be asked to -have the animals purchased from the advances pledged to them 
nd get the animals insured. v - • 

-The ligitimate financial needs of the people in this connexion-'are ^ 

- , , .(l)-^o«^ terjn a-edit .-. — it ^^1/ he required 'fdr permanent -improvements, e.g~, 

--starting of pasture lands, ainkiiig-of'wrells, acquixiaiK of lahdjSnd-nr^iyiBion of sheds 
- eiy f-^for cofan^ oTi milTHri fr - 
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( 2 ) Short term credit . — ^It will bo required for the finance of day-to dey 
requirements e.gr. for tbepurebase of fodder and etc. 

(3) Intermediate credit . — It will bo required for the purchase of cattle chnff-- 
cutters and cane, etc. 

For nos. 1 and 3 Government Taqam shall be necessary which may be ad- 
vanced interest free through the societies. For item no. 2 the co-operative milk 
.society may itself moke advance to its members and may in its turn obtain short 
term finance from the central union, to which it may be aifiliated. 

12 . Ednedtion . — ^The greatest obstacle to the snceessfiil running of any sohemo 
is the illiteracy of the villager, his lack of foresight and subservience to age old cus- 
toms and out of date tiadition. The introduction of a. new scheme involves a fight 
.against all these evils. Lack of educatibn has killed his business initiative and a 
villager is more apt to acquiosc in hia fate than to fight out its cause. One has to 
radically change the outlook of the >^llager in combating his short -comings. 

In order to achieve this object, it will be necessary to do a great deal of propa- 
ganda with the help of leaflets, magio-lantoin show and organlsmg group confer- 
ences now and then. His method of maintaining the animals is very dirty and it 
will be necessary to show and teach him hygienic and healthy methods. He will have 
to be shown common milldng through the magic lanterns. Generally group confer- 
ences of the sooieties shall have to be organized, where everything in details is ex- 
plained to them. 

Education and demonstrations on the lines of folk schools in Denmark, should 
be organized for educating the producers in the method of clean production, handling 
and breeding of animals in particular. 

13. MarhiAing . — Maximum production of milk is very intimately connected "with 

the price that the cultivator gets for Ms produce in the market. Paradoxical though 
it may seem, the consumer in urban arCa pays a higher price for a comparatively ' 
lower quality of millc. The reason is that milk marlceting as a whole is in the hands 
of hoards of petty milk dealens who cater door to door supply in driblets after going 
through the same process at the source of production. Tins inevitably results in 
higher costs sf collection, transport, handling and distribution of milk. To meet \the 
increased cost they have to take recomsc to adulteration which is the only handy 
means available for them . This .system is disadvantageous both to the producers and 
the consumers. The producers sufier because they do not get a fair deal in. the matter 
of rates', measurements and payment of price. The consuiners too suffer because 
Jihey pay a higher pi'icc for the stuff winch is not genuine although it pas-ses as .such. 
rAp.aTt from these evils the system also does not ins]jire confidence either in the pro- 
ducers or in the con.siimcrs, so far as the regularity in daityintake and’ deliveiy and the 
fluctuation in prices .•rre concerned. * . . 

There are obviously two alternatives to imjirovo the present marketing arrange- 
ments in, the interest of the producers and consumers alike arid the dairy- industry in' 
general.- Firstly a central authoj-ized marketing organization inayby /estiibUslxed 
B,t the consuming' centre for the distribution of milk \vith a..number.of clepdts efi^a- 
blislied in the villages for the purchase and collection 'of-inilk. This wjlll-‘be riothing ' 
•.-short of a capitalist organization with its inherent evils of profit 'iriotivp'a'nd 'vested 
interests and will ’not in flie long run prove beneficial -to those 'it is' intended 
to sen’^e. - The only -altornativc- is the co-operative method under whiclr the pro- 
ducers may be organized into tlioiT societies and may further haVe-a Central Co-opera- 
tiye Organization of theiy. o\vn 'iri-thc -corisumirig centre ridtli .representatives of the 
producers and consumers' xbrlcirig together" fpf,"C 9 min 6 u* interest. ,to the)r._Tnutual 
advantages. Wt in the tJniled: ProvSnees^aye fojmcd^.su^; 5 yorgaiuzotioris, ^ Central 
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and Primary, in leoenb years, partacnlarly in the Lucknoro- and Allahabad disferiota 
and have achieved a certain measure of success. They have tried to save the pro- 
ducers from the underhand dealings and mal-praotices of the dtulihas or milk contrac- 
tors ensure the consumers a better quality of milk at.a reasonable price. The 

success we have received so far has justified the experiment and offers hopeful pro- 
mise for the future. It may be fcanMy stated that e^’-en this co-operative machin- 
ery got a serious set-back during the war time when military contractors were let 
loose in the rural areas to purchase milk at any price irreiipeotive of the quality. The 
cut-throat competition with the military and subsequent with other small and petty 
milk dealers with their vested interests has emphasized the need of establishment of 
a single Central Co-operative Organization at the consuming centre solely authoriz- 
ed to deal with the consumers and a net work of co-operative organizations in the 
villages for production and collection. 

These organizations will by virtue of their standing and status be able to handle 
large quantities of milk and thus effect economy at all stages from production to 
distribution, the result of which will be the lower price to the consumers and higher 
price to the producers and the improvement in milk industry in general. 

Sumnvary of suggestions. 

GbneralIjY in non-breeding tracts a large number of uneconomic animals 
maintained. The weeding of such animals ’s necessary to reduce the strain on the 
fodder resources, good milkers are to be encouraged, (Para. 1.). - 

. 2. Local breeds should be improved by crossing them with the* pedigree Indian ' 
bhlis. (Para. 1.) ' ‘ ■ 

3. Pedigree hulls in the villages should bo introduced or in the alternative 
artificial insemination may he resorted to. (Para. 1.) 

4. Compulsory castration of the animals at an early age should be introduced 
(Para. 1.) 

5. In order to reduce the cost of production and collection a producer must 
k produce at least 10 lbs- of milk per day. (Para. 1.) 

6- The average agricultural holding per head is below 5 acres. It is too small 
and scattered a holding to maintain a pair of bullocks and milch animals. It is, 
therefore, necessary to devise ways and means to consolidabe holdings and increase 
the productivity of land. (Para. 2). 

7. It in recommended tli at during the scarcity period the conservation of fodder xJ 
and the introduction of tilage in the diet of animals are essential . (Para. 2.) 

8. There is very little knowledge among tho villagers xegar^ng the supply of 

green fodder to the milch animal. The cultivation of- perennial grasses should be 
oncourfiged (Para. 2.) ' , 

9. Sreeding combined with feeding can only improve the strain of milking in 
the animal and a balanced ration is recommended. (Para. 2.) 

10. Common feeding simultaneously with common milldng under co-operative 
organization is also recommended. (Para. 3.) ' 

11. A small veterinary dispensary fox a group of 20 villagers in charge' of a stock- • 
man is recommended. (Para. 4.) 

12. In order to have a continuity of Tnilk supply the maintenance of both the 

buffaloes and cows is essential in the ratio of 1- : 2, (Para. 5.) ' 

• 13. A village must collect 2 maunds of milk per day. (Para. 0.) 

14. Arrangements should He made fer washing Ihe aniirale and cleaning .of 1h© 
hands of the xnilkem before naiUdng. (^ara. 6.) ' ' 

JC* 
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IB. For dlean and .abundant water supply for the prodaotion of milk, the 
oonsbruotion of one puoocj well in each village is recommended. (Para. 7.) 

16. The use of earthen posts and other cheap vessels maybe discouraged. The 
iutcdouction of metal vessels without ctovicea is zcoommcnded. (Para. 8.) 

' 17. Lids of the vessels .should be used at all stages of handling of milk. (Para- 
s') . . ' . ' . 

18. Standardization of Avcights and measures is suggested. (Para. 9.) 

19. There must be efficient arrangement for the quick transport of millc from the 
village. The use of cycles which are the best and cheapest means of conveyance 
should be encouraged. (Para. 10.) 

■ 20. It is necessary to economize time in milking, collection and transport and 
control adulteration- (Para. 10.) 

21. Feeds and concentration rations may be purchased jointly in order to re- 
duce the overhead charges. This should be done through a co-operative store in a 
viUagd (Para. 11.) 

22. The introduction of chaff-cutter among the producers to reduce the cost of 
feed is suggested. (Para- 11.). 

23. ^Vrrangements may be made to advance long term and short term loan to 
members for the ptu'ohase of animals and feed at cheap rate of interest. (Para. 11.) 

24. Insm-ance of cattle is to be introdneed. (Para. 11.) 

25. Propaganda for maMng the villagers improvement-minded through magic 
lantern-} lectures, shows and group conferences, etc., and introduction of folic schools ‘ 
on the lines of Denmark are recommended. (Para. 12.) 

26. Legislation to proHbit'inilk production within the mimicipal limits is recom- 
mended as the cost of production is high and forces thejjroducer to adulterate 
(Para. 13.) 

27. For linlcmg production* of milk with marketing the establishment of a cen- 
tral Co-operative Organization in the consumisg centre is recommended. (Para. 13.) 

' 28. Formation of a Co-operative Society in each village is recommended for eoo- 

nomib production, handling rat ansport of milk. (Para. 13.) 

APPENDIX. Ill (1) 

(fZ) By SoDHi O ambhir SiisroH, B.So., (Ag.)., O.-D.D., N.D.D., P.V.S., (I), Dairy 
• DEV3SI.OVMElSfT OfVICBR, Pb. . • 

Zamindars in villages keep mildh cattle primarily to produce milk, ghee, etc., to 
meet their home consumption. Of course, in villages near towns and cities gujjars 
(milk produces) keep the milch cattle as their main occupation of livelihood. 
In both cases, the farmers and gujjars (milk producers) in villages do not keep mlik 
records and supply only vague information which is of little .use to 'work out .the 
•surrent .cost of milk produotoin. In order, therefore, to study the ecohormos of milk 
' production in -villages one has to refer to the main items of %he cost of milk produbtioila - 
The, plain items are: — 

1. Feed. -- 

2. Labour. 

3. Cow cost. 

4. Bull cost. 

5. Buildings. ■■ 

6. Equipment. .. . 

7. MisceUarieousI 
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O^aking tlie above points into oonsideration, it oan be deduced tbat milk !& 
ptoduoed more economically in villages than in cities because : 

( 1 ) The bulky feeds (green and dry fodders) arc grown by the Znmindars 
in their own lands and liavo not to pay freight charges to cart the same from long 
distances. Similarly', most of the conccirtralcs (excepting oil cakes) required to be 
fed to dairy animals arc produced at the farmers’ lands. Thus the fodder', and con- 
centrates cost much less to miik i>roduccrs_in-villages than in cities. Again it is an 
admittodfaoi that tlicilcm of feed nlonercprcscuts about 50% (ITifty percent.), of 
the total cost of milk production. Hence due to low cost of feed, alone, the milk 
is produced cheaper in villages. 

(2) The manual labour required to attend to milch cattle is comiiaratively 
chcaxier in villages as compared with cities. Tlie manual labour foims iiboul 20% 
of the total co.si of milk production and labour being cheap in villages, the cost of 
milk production is reduced. 

(3) In villages the milch animals live in an open airy atmosphere with sufiicient 
lends to roam about for exorcise. So Ihej- (milch animals) remain healthy in •villogc.s 
and produce comparatively more milk for the same feed and labour. Tbis is another 
important factor wliich reduces the cost of milk production in vjll.ages. 

14} In villages there is not much trouble to have a bull for Bcrvicc of milk cattle 
(in heat) while in big cities sometimes the bull is not available for immediate sci'cice 
withthero.=)ult that tlie dry period of milch animals is iwolonged. Tho longer dry 
period affects the milk iirodviotion adversely. 

Improvetnent of JMarlietwg the Dairy Produce. 

It. has beeii stated above that it is economical to produce milk in villages, but it 
cannot be lost sight of that there are certain serious defects in the production of 
milk in villages. For example : — 

(o) No heed is paid to milk clean production. 

( 6 ) The milk is put in shabby utensils (cleanliness of whiclt is very difficult. 
ip) No care is taken for proper handling of milk. 

Due to unclean production and defective handling, the milk often gets spoiled 
and it is very difficult to say if it is safe for human consumption (os it may contain 
pathogenic bacteria). Again tho marketing of milk is mostly in the hands of illiterate 
iinscrupulous people who purchase milk from villagers at cheap rates and often adul- 
trate it with water (more often with muddy dirty water .sothatlactomerer meter 
reading may not become low) Further toansport means are not at all satisfaot 6 r 3 \ 

In order to effect improvements in the marketing of milk, the following sugges- 
tions need immediate consideration. 

1- Edttcaiion of M.Hh Prod'oeers, Dealers anil Consumers, 

. ' '{a) The milk producers in the villages should he made aware of the advantages 

of .clean milk production and should be taught the methods for producing-clean milk 
by arranging short lectures and by giving practical demonstrations in the villages: 
To achieve this object. Dairy Assistant Propagandists will have-to .be appointed by 
the Gk)vernment and the Dairy concerns. This is most important as unless and un- 
. till clean milk is produced, it is apt to lie spoiled and cause diseases.' . 

( 6 ) The hlilk Dealers (Dairy ooncemB), "wlio are engaged in the collection, pro- 
cessing (if any) and, distribution of milk.must be ’honest people who know the im- 
portance of cleanliness in milk trade; They must be -f au^t'(if they have not already 
received training in dairying) the principles unaerlying' tho science of dairying and its 
trade. . ’ . • - I . 
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(c) Tlie'iiiiilc coiisuniiiig-jptablic must '1)6' rnadf*. to realizVi' tlie -necessity and to 
appreciate tlve value of putc milk. It is essential to create "tlie right public opinioh 
infa-vour of pure 'milk supply aud-te achieve this object vigorous by mcan.-> 

of lectures and pracl.ical 'demonstfaiioiis should be done. ' • ' 

. 2. Tlic niilk niarlvcling Organisal ion ‘must be improved lo ensure a satisfactory 
price to the producers as below : — ^ ' > 

(a) Tbc milk producers in the villages should be organised in form of clean milk 

producing societies and these societies should be organised by the village Panchaits 
^pr CoopoTnti't’’o Departmeht 'undor -tlic guidance and advice of Dairy Section of the 
'Veteriirary DeiiarlmehK Tlie clean 'milk producing 'societies should aim at pro- 
ducing clean millc and t o sell their milk to Milk Importing and Dist libutiiig Companies 
Ltd. These ^ Socjotics should have some common place to collCcu^he surplus 
milk f<')r sale. ‘ 

(b) The Milk Importing and Distributkig Companies Ltd,, should be organised. 

These private concerns will deal with the import- of millc from villages and ‘for dis- 
tribution (after proper. proces,<mg) of lhc'same in cities to milk retailers'and milk 
concerns. The right of importing processing and distribut jjig tlie milk sl^l be 
vested exclusively inthese'milk importing and distributing organizat ions (For details 
please read Milk Legislation). ' ‘ - - • ' 

(c) The present- milk retailers’(i.c., Hafwais and Dairies, fet e.),' in the cities and 
towns should cout,iuue to functloti but they must get license and obtain their 
supplies exclusively from the approved import ing and processing .and distributing 

. Companies. - ' 

3.' Legislation is ossentiarfor the imre milk supply of tlic cities and towns and t he 
. following require immediate .attention. 

(a) The pure Food Act penalising the sale of adulterated milk and milk products 
should be modified. The standnrds of the dilTerent kinds of milk should be revised 
to suit the Indian conditions* ^ ' , 

(&) The Legislation should provide for the right of importing and distributing tho 
mUk vested exclusively in duly authorized organisations and requiring milk retailers 
to purchase milk from the duly authorized marketing organisations. This measure 
is.essentjal to .get rid of uniorupulous people who use all sorts of illicit measures to 
cordpete 'vdlh right typo milk dealers. ’ ' ' • , 

(c) • The produc'fibn of milk within city or town limits should be prohibited; This 
"measure should first' be enfotbed for milk being produced for salU'nnd immediately 
the supiJly of pure milk in'the towns 'And citic.s improve, the’ private individuals who 
produce ' milk for' home’^ cdrisumption should also bo -prohibited to keep milch 

■ cattlc'within Mtuiicipal limits.”' If for certain religious sentiments, rt he 'second part of 
legislation' is cohsidcrod .uopractioal, then, conditions regarding hygienic .housing and 

■ proper feeding ‘of milch cattle OAvned hy private individuals for tho production ot 

milk for their home’ consumption must be enforced. ' ” 

.General. — (a) The millc producers should be supplied pil cakes/brarL-eto./on 
concession rates (say 25%' lessj-han market price and 25% cost of t-he concentrates 

• may be shared 1>y Govc'fiuhent of India and Punjab Government 60 : 60 in Grow More 
Food Scheme exactly' on ilio snine basis as Fertilisers arc 'being- supplied +o the 
‘zamindars. This 'vill iiiiprovc the feeding' of milch cattle and -thus increase -milk 

• x^roducrion and the viUager wiU bo able^to produce more economically, , 

(&)DairyTrucksmay’beSimil»Tly given at half cost piico to tho approved- milk 
marketing organisation's, "The li'alflprioc’ln'ay be shared -by Government of India 
and'Puniab. This will improve the milk transportation.^ ' ' 

M3I0.AU " ■ ’ * '■ 
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(c\ The araangements should be made for the manufacture of- ohuap coimtiy 
dairy uten&ils and miUc cans which could bo cleaned and steribsed easily. This 
point requires special consideration, since the villagers are not willing to purchase 
postly dairy utensils ; and the utensils which they use at present for the purpose 
cannot be cleaned easily. The firms that imdertake the manufacture of cheap dairy 
utensils of approved type (the Dairy Section could approve 'the same) should be 
subsidized. 


N.JS. In ordor to seo tho proper working of the a oheme for tlio supply of pare milt in the 
cities. Milk Boards should bo set up in each Municipality or Corporation. These Milk Boards inil 
act as Advisory medinm to the public (milk producers and dealers snd consumers) and to tho 
Government fr 9 m time to time. The constitution of these boards will bo as imder : — 

1. Three members from Villago Brodneers. 

2. Two .members from Dairy Barms. - - 

3. Two members £rom approved milk importing processing and distributing Companies. 

4. Two members from Milk Boiailors. 

6. Bivo from amongst milk consuming public. 

6. One from Dairy Section of Voteiinary Department. 

7. One from Health Department (who -^1 act as President). 

. Threo from Municipal Commisnoners (One out of those will act as Seerctaiy). 

Total..... 19. < 


(e) Bv N. B. JosHi, 


appekdi± m (1) 

B.A,, I.D.D., Daeby Devbi.opmeiit 
Peovinces and\Berah. 


Officer, Centeai. 


The subject on which I have to initiate discussion is that phase of animal hus- 
bandry in whicb one bas to mostly grope in the dark, foi due to dearth of sufficient pub- 
lished information baaed on fact sand observations one has to dmw mostly upon his 
personal impressions only. The exploratory work done on this phase of dg-iry industry 
on which the entire theme of animal husbandry development in a large part of the 
country rest is so cursorily surveyed and the actual jiublished work so comparatively 
meagre that it is beyond one to preface bis opening remarks with a detailed prices 
of the available knowledge on the subject as is customary in such discussions. "What- 
ever, therefore, is brought out in my preliminary gpening remarks is a collection of 
scattered personal experiences in this field of work during the course of my pre- 
fessional activities. I do not offer any apologiet, for the scanty material that lam 
placing before you for the plain reason that I myself have very little to fall back upon. 

2. The first half of the_subject which we are dealing is far more difficult of critical 
• analysis not only bn accoimt of paucity of data but mainly due to the fact that so 
much of economics of village milk production is “beyond economics”. By this 
I mean that common yardstick with which we usually measure the economics of a 
- commodity fail in assessing the real economics of milk production, in our villages.' 
Prodtietion costs which enter po largely in and influence supply and demand of a 
commodity and partly determine the marlket price are rarely ta ken ini o consideration 
. in producing mi^ in rural areas beyond -juburban areas. Even a superficial study 
will reveal that it is the subsistence cost of the milk producers that largely enters 
milk production costs than the cost of production of milk itself. 

3. My observarions here are limited to conditions prevailing in the Central 
Beiar and may apply to conditions in certain parts of the eastern 
United Proyinces as well. In the Central I’rovinces and Berar over 96 per cent, of the 
cows and about 90 per cent, of the buffaloes are in xuial areas beyond the influence 

proportion ofcp,wsto buffaloes being 4:1. Here 
TrTiif.k fTioan ®® pcoplc who maintain Cattle and the economy with 
whioh tw dates witltboae classes; Kretly. tlere arc jcolsss 
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akitt to Ahirs of tho United Provinbea, w^bo primaiily depend on cattle for their 
maintenance and are in majority of cases not connected with crltivation. The 
second class of people are the otdtivators, w^ho maintain a feV animals besides 
bullocks. The third class comprises of big landlords or malguzara who maintain 
sufficiently large number of cows and a few bufFaloes. All the above clas.:cs have 
slightly differing husbandry though the net result in the economy of milk production 
is\ not a great deal different. Oaolies as a rule maintain herds of cows, and/or buflfoloes, 
numbering 5 to 50 and at cinies even larger than this'. In majority oi cases they have 
no land for cultivation and as such have to depend mainly on grazing lands. They 
move away from their honies wherever adequate water and a little browsing for their 
cattle is available. • The only cash expenditure they have to incur over their animals 
is in the shape of grazing fees to be paid to malguzars or to Government Forest 
• Department. Besides this expenditure which does not amount to more than 4 or 5 
rupees per annum, per animal, they spend about a rupee or two in purchasing salt 
for the "animals. Concentrates are rarely fed. Lactation period of theiranimals 
is inordinately short, rarely exceeding six months, hlilk is converted into butter 
or ghee and sold in the nearby market. Ttossi is cither consumed by the family 
or fed to animals. In certain tracts Ittssi is also bartered for grains and thus part 
bf the year gaolics families obtain part of their food through this aouice. On the 
basis of ghee it is estimated that average production per buffalo is about 30 to 40 
lb. per annum while it is approximately 6 to 7 lb. per cow which at present rates of 
ghee brings in a cash income of about Rs. 40 per. buffalo and Rs. 7 to 10 per cow. 

' As far as tbe cultivators are concerned husbandry differs with them in as much 
•as the cattle 'do not migrate far from their homes. Cattle eke out their existence 
on the nearby Government as well as malgnzari forest areas and also on roadside 

■ and field bandJiies. Further, these cattle are given partial stall-feeding but there is 
a gradation in this. Kadhi and straws, the bye-products of farming are utilized 
in order to preference for bullocks and buffaloes and then for other animals including 
young stock and cows. Part of tbe fodder may be sold for cash returns. In cotton 
tract some better class of farmers reserve a part of their fodder for feeding to other 
(people’s herds which are made to stay in their fields and thus manure the land. Cul- 
- tivators as a rule feed some oqncentratei to their bulloclcs and buffaloes but rarely 
.-to cows or yoimg-atock. They maintain milch animals because it gives them a 

chance to utilise the bye-produots of farming operations and at the same time it 
makes available some currency at regular intervals for incidental and necessary 
purchase. This dribble- of currency has a much higher real value feo him than its 
face value. The third class of ' cattle husbandmen are landlords" or malguzars. 
.They maintain sufficiently large herds of cows and a few buffaloes. Cows'are main- 

■ $a.i •’ ed mainly for manure.and also for production of bull calves to replace tbeir draft 
bullocks. Majority of these cows are rarely milked. . Only buffaloes are looked upon 
as' a source of milk and ghee for family use. Surplus is sold.* ’ Almost all the 
animals, except bullocks and buffaloes, are dependent solely on grazing lands, cither 
owned by them or Government forests. Bullocks and buffaloes arc partiaUy stall- . 
fed and given small quantities of concentrates. T have already indicated above' the 

’ income that accrues from cows and buffaloes from their millc. hlanure income is 
' Unassessable. Cows though producing small quantities of milkandthua yielding less 
incomes to their ovmoxs compensate this by incomes^from bull calves. According 
to .the latest census figufes for tbe Central Provinces and Bexar, the net gain to tho 
bullock power from 100 cows is about 16 per. annum. At the present m.arkpf .'•ate 
for bulloc]^e f^hich ip JEls,-76 to 1*00 it would mepp pji,. incoin® 0^ Rst ? ^20.0' to 3 ,6{)^ 

J 



4 . It will be i<cen from llio, nbove that, l-liansh yefurna from milfli 5>nimalH arc 
oxtiomely lo\V. tbe ''xpense.-i enleriog tht' ]nf'.<liu- jire ]«.^or tiiill. Atlliisrock 
bottom reoi'omy nin* improvement <V' oet vickl C'om]>eii.:atory rct'*rri8. 

The rch\jl(. t)f tliit' i*: wHJ known. Vooicv roj mii.'j arHl iil ];f;oif;r (::’■} tie Ijuilcl a vicious 
firelc. Starling witJi llic preioife that a miHi r’>i»i’al i:; r n j'.gciit of i rr.iluctiou <it'a 
niinketeblo f.-ominoility aiul hei'ce liat- 1<> he f‘f<>i;oni5c <lr.( .* not s t ein to work in our 
rural eooi’omy ca all ■{ i othicf ion improvetuoot. not. t :Mn> -.>1 ho' ci'. t: i-Oft cif protluc- 
tion whil*' llu- inni^)v«.mel^i^ ed do not iiiimefl'ctely this. The 

reason nuiy Icive to Ik* sought iii another /liir? lif.ji. The t.'.tth* hi Jrdia are knit 
largely in 1U«' Mitial lidwie and they lis»ve to he tr. ulvd .’i.i-ne}:. Oi.eewo recognise 
that miloli aniniali eie part of t.he i!OfietA'..-*nd .sa '‘iKdi.li:’ ve to he regeiicnitcd, 
iiuprovemeiii .'cljt'nies largely become State obligation. 


We may arrive cl the same, coiiclmii-n frohi ant-ilier line of reii.-.onii g :»s well. 
An individiiiil ciiinot influence the force.^s'exlci c.'d to hif- t-wn hn. Uriels ineh'dieg the 
price of his pK.dnct. .•..s ucll m. the pti* e.*- of pio/hut.s aiieli s’* eiittle feed»=, etc,. 
, which art! so ecseiit'a! to him. lie. tlie««'foii‘. ntili'-'e. nh; jiri.duttivt* ri’-onrcoa in 
®'*Jt-'h a way that he rcceivc.s the highest possible retnni.'v for his subsUteiicc and that 
oi Ilia family and cattle. Cat tle .improvement plans, snch ns bettor-feeding, breeding 
with better bulls, etc., Ihongli designed to bring in additionnl incouic tliroiigli larger 
ouljjut of product, froin.cattle, demand larger cash expense.''. Balancing this increase 
in cash cxpense.s against additional income tbc fariiicr may find (and this to a very 
limited extent is borne out by actual observations. in ouri. limited developmental 
project c.t .Thaliar) tliat he cannot increase Ins rctiii ns over exjicnscs by increasing his 
output, llic perpetual stress for increasing t.he income, therefore, may dictate an 
adjustment which,- as a short range policy, may be in tlie interest of family and 
business survival but may be quite contrary to the larger group interest. State 
intervention is thus nceessarj' to deal adequately Avith .such a situation and to assist 
the indnidnal in the inferesfe of the group os the State i.s better able to .strike a 
balance in fax-our of fulu income than the individual Inmself. If xvc accept this 
principle of State taking over tbisrespon;ibility in .the interest Of the societc, thepnee 
of improvement sebomes, can be definitely accelerated, keeping in vieiv the limi- 
totions of State itself. Supply and muintenence of ajijnovcd bulLs subsidized main- 
enanco of selected graded stock, rehabilitation of onr forest and gi'ass lands ivith 
a -^ew to supply optimum feeding facilities, fodder growing and consorvatioii, for- 
mation of co-operative organisations with a view to supply the necessities of farmers 
Z 1 production of quality dairy produce and its marketing, cfircctivo disease' 
con -o irough adequate staff, have all to be achieved with an eye on the. -future 
^thCT than- immediate returns which at present is the sole objective of our econo- 
ca y lar. -pressed farmer. Here then comes the nccossitj*, in a phenomenally 
1 oor rura economy, for the State to step in for assistance with- nil its possible re- 
T ^'ords, the State itself lias to im-est adequately xvhere the farmer 

Ji? r 4-^ ^ means cannot afford the initiative liimsclf xvitii a xnow to. build up 

c u ure armor who in a short space of tiiiic xvill himself be able to boar the hurdon 
piogressive improvement, 

w7j.1T latter p^t of the problem refers to the marketing of dairy produce in a 

s wou enable the producers to secure the maximum returns. Here again I 
restricr myelf to .the field I am conversant' with. The CeiilocalProxunces and Borar 

ej^orting province for ghee. Wc hax-e mostly 
; 1 . ^ 7 ?^ erms of satisfying our own markets. Figgres collected from tenninal 
4 pi'ovmco and.rui-al areas.. 5 how that. the pilcc spread' between' the 
Twi ^on price is not substantial, Producers actnalh- get 

any^ »cre fropi f j— 80 per cent, of the consumer’s price;',: Seemingly, this docs not 
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reflect; a large amount of middleman’s profit ap the operation costs for transportation, 
packaging, retailing, etc., mfiy amount to 12 to 16 per cent. But tkereal profits 
of the middlemen lie elsewhere. It is true that dislike of middlemen is as old as 
history. This eternal tendency to distrust the agencies of distribution and to suspect 
them of profiteering is the psychological basis upon which our producers, co-operative 
organisations are being built. Thougli a seemingly the middlemen’s profits look 
moderate it docs not mean that nuddclcmen are really ^ving a square deal to the 
producers. '-If they ^vere just handing over the real goods to the consumers, the 
objection against them would not be so strong but it is common Imowledge that they 
do not do so. Besides the middleman is shrewed enough not to load Ins profits on 
one commodity alone. The result is that though the villager is fleeced in a variety of 
ways he seldom realises the cumulative effect of the operation. Co-operative societies 
who have constitutional limitations are at times imable to counteract this multi- 
pronged attack of the middleman. Thus, though the co-operative marketing is to be 
encouraged, mere substitution of the middlemen by these organisations will not go 
a long way in increasing the r’etums to the primary producers unless the hands of the 
co-operatives are strengthened through a flexibility of constitution and State backing. 
Along with co-operative effort the following plan Of action should accelerate the pro- 
gress of the development work leading thereby to enhanced returns to primary 
producers : — 

(а) Grading and standardization of jn-odnets. — A large scale movement in this 
directaott is essential. Probably in the initial stages State would be required to 
assume entire responsibility till the volume handled justifies its fegitimate charge 
on the product. Civic organisations in the past have miserably failed intliis direction, 
and the only hope lies in State control. A word regarding imitation dairy products 
will not be out of place. It isof vital interest to the dairy indixstry as well as the con- 
suming public that adequate legislation should bo enacted for controlling the pro- 
duction and distribution of imitation dairy products. The question of levying an 
excise tax on ghee and other dairy product substitutes which complete with dairy 
products needs examination. 

(б) Reorganization of termvnal markets, — Regulation regarding retailing of dairy 
products xmder stipulated conditions along mth price control should be very helpful. 

Notification of areas of production and purchase and even monopolistic mar- 
• keting may be necessary. Public regulations as 2 U’ovided for public utilities will 
ensure increased efS.ciency and reduced distribution costs. 

(c) Transportation faailUies and rednclion in freight rates. — ^Efficient and quick 
transport for movement of dairy products is of supreme impor.auce. State con- 
trolled motor and rail transport will materially assist in achieving tliis objective. 
Not only has the farmer to bear the cost of transport of his final produce, viz., 
butter, ghee, etc., &6m rural to urban areas but also of the feeds which enter into his 
cost of production. At present these have to be transported from urban to rural 
areas as buJlc of the concentrates for cattle, which are the byeproducts of milling 
and oil industries are largely, produced in "^the urban areas. Ruralisation of 
these industries on co-opirative bisis in the intcre t of national economy apjjears 
essential. Extension of road and railway facilities and even sabsidi:f:ation of transport 
of fodder appears necessary in many parts o the country for a co-ordinated cattle 
improvement drive. 

(d) Effective check on speculation. — Both dair products as well as cattle feeds 
such as cotton seed, oil-cakes, chvni, straws, ^ass and kadbi are constantly facing 
the onslaught of speculation. This ultimately leads to uncertainty regarding cost 
pf production and inflation in the piices. Kegulatory State control is essential in 
or^cj- tp epswe fidcqwate proiectiop bptli to primary produces aa well as consumem, 

I f 
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(c) Mural credit . — ^BotK diorfc term as well as long term reliabilitation loans on 
easy terms will be necessary. It is possible that a certain percentage of these loans 
may bo iixede:“mable in the initial stages but unless the state handles this problem 
whole hog and adopts a bold policy in which risk is inevitable, it is futile to expect 
rehabilitation of our present disrupted and disjointed rural economy. 

6. In the above brief and sketchy presentation of the subject I have endeavoured 
to bring out some essential problems of our existing rural .dairy economy. ,Tho 
subject is so vast and beset with so many complexities that it is beyond the scope of 
a paper like this to deal exhaustively with all its bearings. This attempt is just, 
therefore, intended to formulate a basis for a fruitful discussion which, I feel certain, 
will be enriched by experience of workers all over the country and ultimately lead to 
the chalking out of further specific lines of action. 

APPENDIX in (1) 

(/) By Dr. J. El. Makhijani, Livestock Officer in Sind, Mai,ir. 

Two asp ects of the subject are required to be discussed in the present note, viz., 
. the economics of village milk production in India and the marketing and disposal of 
' milk and milk products. 

Production of milk in Indian vxUages suffers from numerous handicaps. Cow- 
keeping in villages is taken generally as a side line to the main agricultural occupation 
of the cultivator. This subsidiary occupation provides him ivith his scanty needs of 
liquid milk and the lassi (butter milk) and whatever the reserve, he converts into 
butter and ghee, which (the latter) is stored and sold to the -village Mania who pays 
the cultivator a- very nominal rate. Due to poor or no return from milk produced 
in villages, the cultivator or indi-vidual maldar (cattle owner) takes no interest to feed 
his animals. He does not look upon it as a business proposition . Tlie %d)]ogo maldaf 
^>|^uld not like to undergo any out-of-pocket expense to feed his cows or bullocks', 
farm-refuse is perhaps all the feed that the cultivator may provide to his cattle 
'Splimonted by sparing grain feed or oil cake, if at all. This has led to general, 
^ilKlnutrition of young and gro-wing stock as also of adult performing animals, xe- 
*^ulting in gradual deterioration of all the stocks — ^thus making them uneconomical 
producers of milk. Right (1940) reported -fche yield of -village cattle averaging to- 
about GOO lbs. per year which is ad^ttedly a very low milk yield for a cow. An 
increase in milk yield will lower the cost of nadlk production by spreading maintenance 
costs and costs of depreciation and labour over a large out put of milk. 

A lot has been said and discussed about the economic position of the lallage 
maldar. The machinery where the milk is produced and (b'sposed of as also -the 
costs of production, transportation, if marketing agencies and the. selling rates to 
the consumer do vary from tract to tract but the position, in main, is just about the^ 
same throughout the country. Certain sTirveys have been carried out in various ■' 
parts Avith the -vieiv to studying the position of milk production and consumption 
notably the village enquiry carried put in, 1939 by the 1. C, A. R. in seven breeding, 
tracts in India. More careful and authentica-fced surveys are no-w pro]^sed under 
the ne-iv Dairy Development schemes proposed for various provinces. The -writer, 

. feels that-no useful purpose -vrillbe served by gi-ving results of some of these surveys 
already carried out as no effective measure towards, solution can be suggested in 
consequence, until the hasic ecomomio atracture of the -village maldar- is altered. 
And this is possible only Avhen thS average production of milk per cow is substantially 
raised. That, in ray opinion, will move the -village maldars and -will give him the 
required impetus i:o take interest in the milk trade. There is no doubt that the 
present n^chinery'of the disposal of hulk in marketing centres would needa -thofongh, , 
overhauling, eliminating or reducing, as'far as possible, the profits pf the middlcT 
pan' ' But 'tip is of subsidiaiy and subsequep considairation. 
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To raise tlie average iniljc production of tlie village cow too essentials are required 
viz : — 

1. Progressive policj* of selective breeding followed by rigid castration of vil- 
lage scrub bulls. 

2. Provision of sufficient food for village cattle in different seasons of the year* 

Ho economic programme to improve tbe milk production in villages can work 

until success is aebieved in these two directions, Woi^ relating to these ferms a 
part of cattle improvement schemes functioning in various provinces. But the 
results df these schemes have not yet borne fruit. It appears that a much larger 
measure of estate help is necessary to solve some of ^e basic problems affecting the 
economics of milk trade in villages. I may now directly proceed to bring forward 
the following outstanding points for consideration : — 

■ 1. Rigid castration of scrub, bulls to be made compulsory by Government, 

2. Large Government breeding farms to be installed with the view first to 
produce (by suitable breeding methods) superior bulls before launching on an exten- 
sive programme of bull distribution in the villages. 

3. Every Provincial Govenunent to see that there is sufficient acreage tmder 
fodder crops, pastures, oil seeds and pulse crops, so as to provide enough of roughage 
and concentrate feeding to cattle. In some provinces like Sind (for instance) 
where there is little or no rain, this is possible only by legislation reqTiiring every land- 
holder to cultivate a certain percentage (say 3-5 per cent.) of his cultivable area 
under fodder crops, as distinct from cash crops. Forests need also to be tapped for 
increasing fodder and grazing. The position in Sind is that in year 1944-45 there 
were about 245,624 acres of land under fodder as against the total livestock popula- 
tion of 2,123,974 in that year. Detailed calculations show that this hardly provides 
50 percent, ofthe fodder requirement of cattle in Sind. It is clear therefore that the 
majority of cattle in the province do not get enough roughage to eat and to have 
their fill. The position of supply of concentrate feeds is by no moans better. That 
this situation, to a less or more extent, is true of other provinces also, there is no doubt. 
We are at present facing rather difficult times. Competing factors seem to creep 
in when organising human and animal feed supplies. In the keenness of this com- 
petition we seem to forget that most animal feeds are converters to better and superior 
human feeds. 

These are all tough prchlems hut they are the key problems which have to bo 
dealt with def erminedly by the estate if the production of the Adllagt. milk in India 
is to be brought on sound economic basis. 

Dealing with the question of improvement of marketing of dairy tbe 

only dairj'- produce that the village maldar can put to the market Tinder the present 
conditions is ghee or clarified butter. The way to ensure satisfacto.-y price to the 
producer is by co-operatiou Dairying. Estate has to hel 2 > a great deal in initiating 
^.such a co-operative organisation. In order that the xu’oducor gets a fair return for 
his milk and the consumer gets a good quality product at reasonable price, milk pro- 
duction in rural areas and its disposal in various centres both as liqud milk and as 
ghee should advisably be controlled by Government agencies with the help of co- 
operative societies consisting of representatives of producers and consumers. 

Government should have licensed milk and ghee depots located at suitable centres 
through which alone sale should be effected. Government shoitld also establish 
with the help of co-operative societies an organisation whereby, "coll action of milk 
and ghee is made and brought to assembKjjg centres. Loans wou.d have to be 
• advanced by Government to the producers.. Government subsidy will be necessary 
in the -beginning to meet with the unpurified dairy trade. 



Such an organisation, when set uj> oh soiinfl li/tes,‘ wiJl hill the much abused 
trade and with it will eliminate the nnscntpulous middleman, thereby ensuring 
maximum rctiirn to the producer. 

APPENDIX TTI (11 

(ff) By Dr. Tj. C. Sikka Assistast Dirkctor or Aoninin.TORE 

(Ijivkrstock) BnxciAt, 

1. Economics of Village Milk produclion. — ^Thc niinual milk production of India 
has been estimated to approximate 62 million mnunds. This gives a daily consump- 
tion of 6 • 6 ounces per head on average. It is now agreed that this is much below the 
desired rate of consumption, and that the exist ing production must bo increased 
at least three times to meet the optimum milk requirements of the nation. 

2. Nearly 57- million maimds of milk, or approximately 92 per cent, of our 
existing supply, is derived from rural areas. This total quantity, although very 
large is produced by thousands of small units of a few cows and/or .bulfalocs each. 
Outside the few specialised dairying tracts we have little organised milk production. 
A cultivator may keep a buffalo for his domestic milk and ghee supply ; but, more 
commonly, he keeps a cow or tu’o to raise the plough linllocks he needs. Of course, 
these cows yield him some milk as well. Milk- production, under such cOnditious, 
is incidental to crop production,- the maintenance of cows occupying a position 
secondary to the upkeep of bullocks/ Naturally this lends t6 only small Scale 

- production of millv, the production per unit seldom exceeding a few seers. 

3. The remaining five million marmds of milk, or about S per cent, of the total 
supply, arc produced by professional milkmen, in urban areas for local consumption. 
It is universally reco^ised .that this milk is produced tinder the most unnatural 
sonditions, and its production under such a system should give place to its supply 
rom rnral areas. The bulk of the rural milk is sold away in the form of milk pro- 
lucts at present. The diversion -of a part of siich milk for consumption in liquid 
brm elsewhere should thus cause no hardship. Rather, it should react to the ad- 
»rantage of the rural producer, who tvill thereby get a higher return for his produce. 

4.. The question naturally arises : Although milk is surplus in the rural areas, 
why is it that a major itart (60 per cent.) of the urban -requirements are produced 
within the urban areas-vthemselves ? Blilk is n bulky and perishable commodity. 
Its collection from many small scale rural producers, and its transport to urban 
centres of consumption, is not easy. ' But is that the only or even the most important 
reaspn for the present conditions ? Can the villager, under his pfesent system of 
milk production, produce millr cheaper than the jirofessional urban milk, producer ? 
Unfortunately, the economics of milk production has been studied but little. ' Very 
few results concerning milk costs arc, therefore, available. In what follows, the 
author has tried to examine the question on the basis of the published data which 
he Icnows of. ' . - 

5. The Department of Agriculture, Punjab, has been carr 3 dng out studies into 
the family budgets of selected tenant cultivators ■'and peasant proprietors of that 
Pro-vince since 1932-33. The cost of production of tnilk in.caso of the milch animals 
kept by these cultivators has also been determined as a part of these studies. The 
' results thereof for the years 1932-33 -fco 1938-39 have been published by the Board 
of Economic Enquiry, Punjabi*'* The relevant results regarding the cost of- pro- 
duction of milk are reproduced- from these jiublications in the Table below. The 
cost has also been .studied in case of (1) certain professional milkmen (Gujars) of 
Byallpurf, (2) the Punjab Agricultural College, Dairy Pann, Dyallpurt, and (3) ctlrtain 

* Ecatd'f f Ec< ncmic Enqviry, Pi njnl., PrblKnlit n Kob. 40, 44, BO, BO, 62, 07 ,72, 

t Board of Eccnomic Enquirj', Punjab, PabUcation Wo. OS. 
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-Military > Daily Farms, of Punjab if. Tbe results of tbese studies are also presented 
below for comparison with tbe date for tbe rural milk : — , 
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6. It will be observed, that the cost of production of miHc va’nes with (1) the 
year of study, (2) the -milk yield per animal; and (3) the system of milk production. 
The studies concerning the urban, rural and dairy farm produced milk relate to 
different periods, although the years 1932-36 are common to them all. Since the 
price of feed, wages of labour and other items of cost varied more or less from year 
to year during the period covered by the various studies, a comparison of the costs 
under the different systems is valid on the basis of the costs for the latter period only, 
provided, of course, these costs are otherwise comparable. 'Unfortunately, however, 
this important proviso is not satisfied by the costs of the rural and the Military IFarin. 
milk. This is because, firstly, both these sets of cost are incomplete : ' The former 
lack the costs on account of labour and housing from the debit side and the cost of 
manure from the credit side ; while the latter are even more incomplete since these 
include only the cost of feed, the cost of labour exclusive of supervision, and the cost 
on account of depreciarion of livestock. Secondly, in the case of rural milk, although 
separate costs for. cows’ and buffaloe's milk have been given, the method followed 
in determining these costs is not strictly accurate. . Uach cultivator fed roughages 
to his cattle consisting of buffalos, cows, bullocks and yoimg stock from a common 
lot. Separate records of consumption by individual animals were not maintained. 
The share of each animal was determined by dividing the total cost by the munber. 
of adult animals, the consumption per cow being taken, equal to -that by a buffalo, 
which is wrong. This must have had the effect of lowering the cost in case of buffalo’s 
milk at the expense of the cost of cow’s mill?. 

]?or want of ^e requisite data, it is not possible to allow precisely for ‘the first 
omission mentioned aboy§. But for the rural milk that may be done approximately 
on the basis of Gujar’s miUc, where the cost of labour plus the cost of housing minus 
the cost of manure constituted nearly 20 per cent, of the total cost of production of 
milk. As for the second point, the position is even more difficiilt. It is felt, however,' 
that since the existing separate results have no real basis, it will be better to lump 
the two sets of data for cows and buffaloes and thus calculate the cost of mixed milk. 
That has been done, and the costs "for the 3 • years 1932-35 thus obtained Lave been, 
shown in the foregoing table. 

7. The costs of mixed milk, when increased by 20 per cent, come to Us. 2-90, 
Ks. 3 -16 and Rs. 3 -22 per maund for the years 1932-33, 1933-34 and 1934-35, res- 
pectively, as against Rs. 3 - 12, Rs. 3-19 and Rs. 2 *59, respectively, in case of the cow’s 
milk produced by Gujars and Rs. 5 • 00, Rs. 3 -88 and Rs. 3 ’SO, respectively, for the cow’s 
milk produced at the College Dairy, Lyallpur. The cost of the dairy milk is, no doubt 
the highest in each case, although it considerably decreased as the mfik yield improved 
during the period. An important reason for this comparatively higher cost is the 
higher cost of buildings and equipment in this case, which, of course, made the pro- 
duction of a better-cleaner, millc possible. But it will be seen that the cost of Gujar’s 
milk approximately equalled the cost of rural -minf during 1933-34, it was slightly 
higher than that in 1932-33, and was conriderahly lower during 1934-35. Of course,, 
the Gujars produced milk at the place of its consumption. But this was not so in 
case .of the cultivators. When the cost of transport of rural milk to an urban' con- 
somihg centre is also taken into account, the difference in favour of the Gujars 
heccAnes all the more striking. 

8. No doubt the foregoing results are based on too limited a data to be gene- 
ralised from. • But they are very interesting in as much as they tend to .show how the 
urban professional milkman in spite of his obvious handicaps, managed to produce 
milknoarly as cheap, if not-cheaper, as the rural producer. In view of these results 
the need for detailed studies into the cost of production of milk under different 
systems ard conditions is too ob'viqus to need emphatis.. The production of more 



lililk is no doubt a national requirement. But it is important to remember tbat tbe 
production of the extra quantity required can not be fostered by the promise of 
higher prices, as oven the present price of milk is admitedly too high for the poorer 
section of the comnmnity. If increased consumption of milk by the present non-consum- 
ing section is the aim, the increased quantity required must be produced (and sold) 
at a lower rate(s) than at present. But how that may be achieved can best be shown 
by large scale studies, under different conditions into the economics of milk production. 

9. Improving the marled ing of dairy produce . — As jireviously stated, there are two 
types of producers in the Indian dairy trade : the urban and the rural. Since milk 
production in urban areas is an unhealthy practice, which must be given up, only the 
jmprovement of marketing of rural dairy produce need to be considered. 

10. The present system of marketing of rural dairy produce leaves fnuch to bo 
desired. Under this system, the village producer is more or less completely at the 
mercy of middlemen. Consequently, he is much exploited in every possible way, 
neither his produce is always sold in the best market, nor he gets a fair share of the 
value of that produce. He finds, therefore, milk production not very remimera> 

' tive, and neglects it. This is lea^ng to a gradual degeneration of his milch animals 
maldng the work of cattle improvement an uphill task. The improvement of mar- 
keting of milk is, thus, an essential pe-requisite to the work of impTO^^ng village dairy 
cattle. 

11. The ideal method of marketing of village dairy produce will be through a 
producers’ co-operative organisation running its own co-operative dairy factories in 
villages and depots in urban areas. The producers can then be sure to get full value for 
their produce. The ‘success of such a scheme must, however, rest upon (1) the pre- 

. sence of true co-operative spirit amongst, the constituent members of the organisation, 
and (2) the existence of effective control on the quality of milk and milk products 
affording due protection to the honest producer from the dishonest dealer. Unfor- 
tunately, co-operative enterprises have failed to flom'ish in this coimtry in the past. 
This has been because of the want of both the pre-requisites mentioned above. How- 
ever, the lack of success in the past should not deter us from making further trials in- 
that direction under more favourable conditions in future. ; 

12. Pending the development of co-operative organisations for the marketing of 
rural dairy produce, .the prevailing chaotic condition should be rationalised by enforcing 
a system under which there is (I) the complete control of production, collection,''pro- 
cessing, manufacture and distribution of milk and milk products in order to control 
tbeir quality, milk production in mban areas being banned, (2) the -sale of milk and 
milk products of .standard qualities, and (S) the statutory control of prices of milk and 
various milk products for producers and consuniers. 

In order to enforce the foregoing system, a milk Council representative of all 
, sections — ^production, processing, distribution, manufacture and consumption — of 
the industry, and the nominees of the Government (Public Health and Agriculture 
Departments) should be set up in each province. On account- of the vnstqess of each 
province, the Coimcil will have to restrict its activities in the beginning to a -small 
selected, area and gradually extend these to other parts’bf the province. . - The Cotmcil 
should be invested with statutory authority over all sections of the industry in areaa 
which are brought" under its control at the outset or from time to time later ou". No 
one should be allowed to carry out milk buriness — production, collection, processing, 
manufacture or distributing — ^in such schedule areas without a license from the Coun- 
cil, which -will maintain registers- of licensees of' different categories. The Council 

should have a Producers’ and a Distributors’ (including Manufacturers’) Sub-Commit- 
•oee to look after the production and distribution sides of the industry, respectively. It 



uTinn^ifi curiy out its functions througli the agencies of these. Sub-Committees. • The 
Counch should allocate quantities for the liquid milk market and for the manufactoxc 
of different Tnilk- products, and should fix prices of milk and milk products of different 
grad^. It should zone ^stributors both with respect to their purchases and sales. 
It should have.power to impose fines on licensees for breaches of any of t\e conditions 
to which they may be subject, and, where- necessary, to revoke licenses. The 
CormoLI, through its Producers’ and Distributors’ Sub-Committees, should also foster 
production of more and better milk by cultivators, and arrange the proper disposal of 
ATTigting and prospective supplies. There appears to be considerable scope for improve- 
ment in these directions by licensing both the producers and distributors, and by 
arranging -supply of facile credit, cattle feed, breeding bulls and milch animals to 
producers, -and processing machinery and equipment and suitable transport service' 
to the distributors. The distribution of millc should be in the hands of few res- 
ponsible agencies, which should be licensed and zoned. Such agencies should es.- 
tahlish depots and suh-depots in the area of their operation and be responsible for the 
quality of produce offered for sale and the condition of premises. A large-scale 
producer should also be permited to distribute millc at the scheduled rate, and should 
be zoned for this purpose. .Hawking of loose milk should be forbidden, deliveries to 
consumers, when made, being restricted to -miTTr in bottles or in cans by the licensed 
agencies. It shoTild'be an importaivt duty of the Coimcil to couxtol the manufacture of 
milk-products. The aim should he to j^^ose of TnilV in such a manner as will give 
Tnn.-3rirmiTrt return to the. producers and, prevent waste. 



. The control of quality of milk and milk products should be'the duty of the pro- 
-vincial dairy development staff. This staff should inspect and license premises for 
milk production and factories for processing and manufactures, -thke and test samples 
of milk and milk products and 'should serve as the extension service of the dairy in- 
dustcy. The Public Health Department should still continue to administer the 
Pure Pood- Act, imder* which adulteration of milk and Tnilk products is punishable hy- 
a Court of Law. . The extra agency now recommended is considered necessary in 
order to exercise a more thorough and immediate check on quality. The control of 
quality xmd^ the existing system is ve^ dilatory, and therefore, ineffective. The 
proposed dany staff ^ould he able to take prompt action hy cancelling the license of 
an imdesirahle person. 


13. Recommendations , — . ' ' 

(i) The cost of production of milk should be studied under different, condi- 
tions and systems of pr9ducmg'milk. 

(ii) ThCTe is need for a wholesale reonentation of the existing system of mar- 

ketmg of dairy produce. This system must give place to a policy under which the 
primary producer is assured a fair share of the value, of his produce, which is 
generally, not so at present. ‘ ^ 


(m) The production of milk and milk products should'be restricted to rural . 
areas,- the existing system of milk production in urban areas being progressively 
banned. ' v. 


(w) The ideal system of marketing rural, dairy produce under Indian con- 
ditions is tiixough Producers’ Co-operative organisations inmning their own rural 
dairy factories, and urban depots. The cstahlishment of such organisations 
shoidd he taken up w^here conditions essential for their success are obtainable. 

_ (i>) Om future system of the marketing of milk and.milk-products thould have 
as its batis (1) the complete control of the production, collection, processing, 
manufacture and distribution of milk and -m-flk products by a system of licensing of 
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prpducers, and licensing and zoning of distributors, the distributors being limited 
to a few responsible and ofiBcient agentaes, (2) the sale of inillc and millc products 
of standard qualities, and (3) the statutory control of prices of milk and various 
milk products for producers and consumers. 

(«i) A Milk Council should be set up in each province to implement the fore- 
going policy. This Cormcil should consi:.t of representatives. of aE sections of the 
industry and Government nominees of the Public Health and Agriculture Dejjart- 
ments. It should operate through its Producers’ and Distributors’ Sub-Commit- 
tees, and should be invested with statutory authority over all sections of the 
industry in the area brought under its control. Until the trade is properly orga- 
nised, the cost of the CounoE should bo met b)*’ the Government. Thereafter, the 
industry should bear its cost. 

(pii) The quality of milk and millc products should be controlled by a system 
of inspection and licensing of premises for milk production and factories for 
processing and manufactures. The issuing of such licenses should be the duty of the 
Provincial Dairy Development staff, who should be empowered to revoke them in 
the event of the quality of milk and milk products produced being unsatisfactory. 
'Of course, tliis system should supplement and not replace the existing legislation 
which has the same object. 

APPENDIX III (1) 

5) By Sri Eao Sahib M. S. PALANIAPPA MUDALIAB, b.a., Honorary Sec- 
retary Coimbatore Co-opmATivi: Minic Supply Union. 

Against the back-groxmd of centuries of village life in India, the twentieth century 
barted with numerous towns and cities and milk and its products today have become 
marketable commodity. Prior to this, there was no production in the village, except 
or the consumption in the village itself. Even in the village it was a commodity, when 
Q surplus not to be sold, but to be given free by the producer to his neighbours. 

These age long conditions still rule miUc production in the viUages far off from 
ny town or city, except for the fact that aU resources of the \rillager to produce 
uxplus milk has been lost on account of the several usual impediments in rearing cattle 
a these days. The marketable milk is now produced only in viUagcs which are nearer 
o urban areas and connected to thdm by passable and reachable routes. There arc, 
f com'sc, even now distant places, where miUc and its products are produced in sur- 
lus. .These milk pockets conlanue to be such, because these areas are sparsely 
opulated and because, the laud is not suited for intensive cultivation but left mostly 
is pasture land. . , . 

Only during the past decade, the authorities have tried to a very small extent to 
at right matters in the dairy trade, as they found that in mban areas, the shortage of 
airy produce was felt. On the other hand, demand 'and supply of milk for the vil- 
iges are somehow adjusted either by being satisfied with the quantity available or 
rhen it is in a surplus by manufacturing and selling away the butter or ghee'. Hence 
LO one woircied about the villagers and their dairy trade, except in conjunction with the 
Ejquirements of urban areas. Ther increasing demand of urban areas have put a 
tress on dairy production, in the-neighbouring villages and the several factors ruling 
his have not yet been properly adjusted. They are 

1. Land 
. 2. Labour 

3. hlilch cattle ' 

4. Eeed 

Other conditions, such as seasons, climate, etc. 



Except the 5tli-item, all other items are adjustahle hy man and unless a thoughtout 
plan is brought into being, the dtdry industry of the village^ will have to wade through 
as at present audit will not till then be able to meet the entire demands of the country 
for milk and its products. 

The first attempts at planning in our country are the stai-ting of co-operative 
institutions to handle this problem. These institutions have been just started on then 
work and arc undergoing the early training by overcoming the initial difficulties h 
their administrative worldng, not concentrating on the developments of milk pro- 
duction. Eor the successful working of these institutions, the controlling of pro- 
duction of milk and its products is quite essential . The conflicting interests that arc 
to be reconciled in dairy industry are that of the producer, the consumer and the 
staff that arc employed in the industry. This third interest of the staff is a necessarj 

evil in marketing of village milk in the urhan areas. 

«> 

‘ At present, the price of milk is controlled mainly by the selling price agreeable tc 
the consumer and it is not cotrollecl by the cost of producton of milk to tlie tdllagcr 
The starting of Co-operative INIillc Societies has to a certain extent secured for the 
producer his ]ixiee for milk. But it has not yat assured him a market for it all tlurougl 
the year. Tliis is the present position of the trade and none has interested so far in 
this affair. The unsold millc is converted into hy-products such as butter, gbee, etc 
and sold at less than half the price for millr. This is going on for ever and ever anc 
here seems to he no end to tins uneconomic nature of the dairy portion of the vil 
lager’s oconpation. He docs not know how to overcome the dillicidty of not being 
able to sell bis milk as whole milk during the surplus season. He does not Icnow hou 
to equalise production, but goes on producing less milk when more milk can be sole 
or marketed and producing more milk when only small quantities are needed hy th( 
consumers. 

These facts go to prove the necessity of strong and intelligent organisations beiuf 
formed through the country to stand between the village production and city con- 
sumption. These organisations must he such as not only to meet all the just demandf 
of the consumers and producers hut^act with foresight and go on organising and 
educating the producer to produce just that quantity of milk that can find use by tbc 
consumers. They should also interest themselves in breeding of milch cattle and in 
controlling of the calving seasons, apart from finding markets for such of the milk 
products as Imtter, cream, during the unavoidable surplus season. No villagei 
Jtoows now the cost of production of his milk, which is dependant on several factors. 

' ^ mstitutKms must devote their attention to this and get for the villager his cost 

of production for milk. . 

°^8®^Eation of institution on co-operative basis to handle this problem is 
le only feasible ^liition. A Co-operative AGlk Society does know how to reconcile 
the mtere^s of the producers, consumers and workers, because, they will have the 
guidance of the Animal Husbandly, Co-operative and theDaiiy Departments. They 
can have m the management of the Society the representatives of all these three 
interests. 

The organisations cffauch Co-operative institutions must follow and not precede a 
thorough cnqmre -and sui vey of entire areas to find out t)ic demand and supjily of dairy 
produce in the nr*’.-!'- au-l their suitaliility to increase production. This m’lk snrvoy 
must be conducted on a country wide basis with an eye on the future reqiiireincnts of 
the consuining public. After this surN'ey, Co-operative Societies, suitable to the are a 
mus be stared and must be supervised and developed by f he Departments of Animal 
Husbandry, Dairying, and Co-operation. The representatives of these departments 
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can be included in tbe management of those institutions. The representative of the 
Animal Husbandry will advise the management on'improvijig and increasing milch 
cattle, that of Dairjdng on the handling, marketing and hygiene of the available milk 
and that of the Co-operative on the maintenance of accounts. 

Every urban area 'must have one Milk Society to look after its needs. Big 
cities must have a federal type of society, having affiliated to it all the milk producing 
societies. To give an idea of actual working, I give below in short the constitution 
and worldng of the Coimbatore Co-operative Millc Supply Union. 

The Coimbatore Co-operative Millc Supply Union is a Co-operative Society with 
about 25 milk Supply Societies affiliated to it and 25 individual members, drawn from 
the elite of Coimbatore City. It has a Board of Management and an Executive 
Committee with a majority of representatives of milk societies. The Health Officer 
of the Coimbatore Murdcipality is an ex-officio director. Its area of operations is six 
taluks out of the ten taluks in the Coimbatore District. The Head Office at Coim- 
batore collects sufficient milk from the neighbouring 15 milk societies and that is being 
marketed in the Coimbatore City. The other Milk Societies in the smaller urban areas 
such as Dharapuram, Tiruppur, Mettupaleyam, PoPachi and Udamalpet are collecting 
milk from the producers and selling directly to the consumers. The Union is ex- 
pected only to give advise and supervision. It is handling daily about 10,000 pounds 
at Coimbatore and about 1,000 pound.s each in the other mban areas apart from 
supplying 3,500 pounds of milk and 150 pomids of cream to Military Farms De- 
partment. There is an affiliated society at Senjeri, specially devoting its attention for 
improving the milk yie^d of the local buffalo by adopting improved breeding methods. 
The Union has proposed to start and work a creamery at Dharapuram. The total 
number of customers who get milk in their houses will bo about 3,000. Most of the 
Government and semi-Governraent institutions are purchasing their requirements only 
from the Union. 

The above information in concise will give an idea of what a co-ordinated effort 
can do within- 10 years pi’ovided the institution pets not only the support of the pro- 
ducers and consumers but also of all the officials of the department. We are of 
opinion that all cities must have such institutions as above to tackle milk problem. 
When we 'solve this problem for the city we indirectly solve that of the economics 
of vnllage production. 

APPENDIX IJl (2) 

CRBAMEKY AND -FACTORY SYSTEM OF DAIRYING AS A MEANS FOR AC- 
CELERATING THE DEVELOPIMENT OF THE CAII'TLE AND MILK 

INDUSTRY IN RURAL AREAS WHERE IMPORTANT BREEDS OF 

CATTLE AB.E ESTABLISHED. 

(«) By K. P. R. Kaktha, Registkak, CENxnAn Herd Books, Indian Council 

OF Agricultural Research. 

A more apt introduction to this note camiot be thouglit of flian an oft repeated 
statement by Sir Arther Olver that cattle improvement in India should begin at tbe 
marketing end. By this statement he meant not any elaborate advertising campaign 
praising the virtues of milk and milk products and advocating their wide use, but the 
establishment of an efficient marketing- organisation which will enable the breeder 
t,o obtain an economic return for his produce. The assurance of an “ economic 
return ” is the crux of the whole problem of cattle improvement in India. Indian 
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cattle arc not intrinsically as bad as tbey appear to bo. Indeed they have been shown 
to possess undoubted potentialities for production which remain undeveloped under 
the present conditions of ‘neglect in which they live. It has been found that better 
feeding and management alone can produce ah immediate increase in milJe production 
of at least 50%, and further increase can be obtained by systejnntio scientific breeding. 
And there is an unlimited market in the country which can absorb any expansion in 
production. - Cattle breeding, however, is in the hands of jjoor and rcsourceless farm- 
ers, who, in the existing conditions, are unable to take full advantage of the market 
and often get a price which is below their cost of production. This kills all their ini- 
tiative and enthusiasm, the result being gross neglect of tbeir cattle.' The first step 
to be taken, tberefore, is to generate the breeder’s enthusiasm and to enlist their 
active co-operation by making the business of cattle breeding financially attractive 
to them. 

The annual production of milk in India is estimated to be about GOl million 
maunds. About half this quantity is estimated to bo marketed in the form of ghee* 
This figure relates to the whole country. Breeding areas are in the interior villages 
far removed from the centres of consvonptionr Alfiiost the entire marketable surplus . 
of milk from these areas is disposed of in the form of ghee. The estimated annual 
production of ghee in India is about 14 million maunds, of which 4 -2 million is used 
up in domestic consumption and the remaining 9 *8 million is sold off the holdings. 
Assuming that on an average one cow or buffalo produces roughlyhalf a, maund of 
ghee per year a rough calculation indicates that at least Sff million cows and buffaloes 
are used in the production of ghee. 

It may he interesting to examine the conditions which debar these animals from 
making an adequate return to the owner. The average cattle breeder in India is proha- ‘ 
hlytho poorest peasant in the world and is absolutely without resources. Ho lives on 
small holdings and owns two or three cows and/or huifalbos, as .against 27 or 28 animals 
maintained by a breeder in advanced coirntries like England. The small quantities 
of miUc which are left over after domestic consumption, are converted into curd, from 
which butter is churned out. The butter is sold off generally as ghee or in rare cases 
as butter. This ghee is generally collected by village merchants or itinerant ghee 
collectors who are agents of big merchants in cities. An agent with small .means 
collects small quantities and gives to' another who is in a position: to invest more, for 
handling larger quantities. These intermediaries vary in number and status from 
place to place. Through these the ghee arrives in the nearest mandi. If the mandi 
IS a small one the rnerchant in the mandi may send it,to a larger mandi where it is 
purchased and distributed to various centres of consumption. There is thus a long 
chain of middlemen between the producer and the consumer and each naturally has 
to make a profit. It not nnofton happens that the big merchants with resources at 
tneir wnmand advance money to the breeders, who are usually impeounions and are* *' 
in need of loans on any terras. He_enters into a contract to return the amoimt with [ 
interest in the form of ghee in the following or a future season. The merehant 
o course, wants the ghee to be sold to him at a price lower than the market rate. 

. possible to say with any degree of accuracy what proportion of the price 

paid, the consumer is received by the producer. In a few cases where investiga- . 
tions Hove been made the proportion is found to vary between 51 and 92%of the 
consumer s pnt^, the percentage depending on various conditions and circninstances. 

A law avCTage for the country would appear to be between 60 and 70%, or say two- - 
tmrcis ol tlie price paid by consumer. Thus when- ghee sells at Bs. 2 per lb. retail 
if the present market rate) the consumer gets Eo. J-5-4. On an aver- 

1 f bo roquircd'to produce a lb. of ghee. ' The proelucer therefore 

y one aima per lb. of milk, plus the buttermilk left over after churning 
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This return may be examined against his cost of production. This is a very 
difficult figure to calculate aS various factors enter into the computation. When 
adequately fed an average cow yielding 12 lb. of milk will require about 4.0 lb. green 
fodder, 6 Ib. dry fodder and 6 lb- concentrates a day, which at present market • rates 
cost about He, 1-9-0. The feed cost of milk is thus 2 annas per lb. It is the general 
experience that feed cost is about half the overall cost of production, which therefore 
comes to 4 aimas. An article produced at a cost of A annas is sold at one anna. The 
calculation may be made in a different manner. A cow weighin g 1,000 lb. a? d 
' yielding 12 lb. of milk requires daily a total of 9 Ih. Starch Equivalents in the fet'd. 
At 3 annas per lbs Starch Equivalent, which is the current market rate, the feed 
cost of production comes practically to the same amount. _ 

As the producer gets the butter milk free as also a calf, the disparity between the 
cost of production and sale price will not in practice be as wide as 4 : 1, but still it 
is considerable and makes cattle more a liability than an asset to the breeder. This 
low return leads him to neglect his animals. The neglect leads to their deterioration 
which results in the lowering of production and raising of cost of production- It is 
a matter of common Imowledge that whenever a market exists the cattle are bettor 
fed and cared for and are in good condition. But markets, in the sense that the pro- 
ducer is able to take full advantage of them, are rare. With better feeding production 
rises, and it is the universal experience that when the same cow is made to yield more 
milk the cost of production per lb. of milk decreases due to the maintenance cost being 
distributed over the larger production. ' 

Various methods of propaganda arc adopted in the differeni provinces to induce 
the villager to look after his^inimals better. Lectures illustrated by magic lantern 
slides are delivered by departmental staff emphasising the advantages of better feeding 
and management, 'use of better bulls and so on, posters are exhibited, demonstration 
fdrms .are run, bulls are distributed, cattle shows are held and prizes are given. 
But these do not cut much ice. Their effect is almost imperceptible. The propa- 
ganda falls flat, as it should be, when the person to whom it is addressed knows what 
he gets for the trouble taken. It is not realised yet that nothing can be a more 
effective propaganda than helping the breeder to secure a price which makes his 
venture financially attractive. As shown above he is resourceless and poor. 
The size of his herd is too small to form an economic rmit. He is henvily indebted 
(probably not. now) and is keeping himself afloat under a complicated system of cre- 
dits and advances in which he is always the loser. 

The need for an efficient marketing organisation which will eliniiuat the long 
chain of.intermediaries between the producer and the consumer is self-evident. An 
independant Co-operative Society of Producers wnll be an ideal organisation, but under 
' "present conditions described above no voluntary organisation can be expected to be 
■ foTOied. Government should take the initiative, establish the organisation, demons- 
trate its success and then hand it over to the producers when they are found fit to 
run them. To begin "with they shotild be in the form of miUc collecting centres in 
breeding tracts with creameries for handling the milk. The organisation set up should 
relieve the producers of all worries about marketing, dispose of the milk to their best 
advantage and secure for them as large a fraction of the price paid by consiuner-as 
possible. 

These Milk Collecting Centres should be established in the heart of tlie breeding • 
tracts of India. Figures of production of gbee will be a proper guide in the actual . 
selection of the localities. ■ A statement showing important* ghee producing areas of 
India is appended. Information therein may be used in choosing the centres. Dis- 
tricts of Karachi, Hyderabad and Tharparkar in Sind, -Canal Colonics and Hariana 
M8ICAK . . . \ - 
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Tract in tho Punjab, Gujerat Division in Bombay, and Ongolc Tract and Coimbatore 
Distinct in Madras are important cattle breeding areas •where •well-laiov,Ta breeds are 
maintained and fi om -where breeding stock arc supplied to other parts of the countiy- 
These are the areas -where a start cordd be made with the establishment of milk 
collecting centres. 

Although at present all these areas arc producing ghee it is not essential that all 
ti'C milk produced should be converted into ghee. AVherc it is possible the milk can 
be marketed as cream or fresh butter -which fetches better price. The manufacture 
of evapora-ted milk or milkpo-wder, large quan-tities of wliich are now imported from 
other countries may he -taken up whenever practicable. There are backward areas 
in the country where cattle cannot thrive and where this portable form of milk -u-ill 
he of very great benefit. By far the largest proportion of miUc -null have to be con- 
verted into ghee, and any creamery set up should have equipments for the manu- 
facture of ridm milk po-wder. That vriU add to the income of the producer. Barge 
quantities of glrim milk powder are imported into this county, and a calculation 
made some years hack before the war showed that reconstituted sldm milk out of 
fioported powder cost more than the price at which -fresh milk could he had in. certain 
milk districts of India. As is done in England under the milk marketing scheme -the 
entire sale proceeds, in whatever form the milk is marketed, should he pooled and 
each breeder should he given a price proportionate to -the quantify of milk supplied 
by himp 

Simultaneously with the establishment of the creamery organisation and as an 
integral part of it Eccd Depots shculd he established. Cal tie feeds tdiould he pur- 
chased at -wholesnlo prices, stocked in these depots and retailed to the memhensat 
cost price, the price being deducted from the payment for milk. 

When the creamery organisation is in full worldng order measures for cattle 
impioveinent may be introduced. Tlie breeder by reason of the enhanced income 
is then jn a receptive frame of mind and will -willingly accept and follow all the 
ad-vice that is tendered to him. The Demonstration Eaims and tlic magic'lantem 
lectures -will then have some meaning for him. 

The first step to he taken is to ensure that feeding is -adequate in quantity and 
balanced in quality. This alone has been found to result in an immediate increase 
in milk production of ahent 50% in the half starved -village animals. -That increase 
■will add substantially to the breeder’s income and at the same time reduce lus cost of 
production. The organization should have on its staff competent men who can 
supervise feeding and give sound ad-vice on all matters connected with feeding. 

Tlie second step should he to make arrangements for a regular supply of fedder. 
Eodders can he co-operativcly crfltivated. Advice should he given regarding silage 
\ and hay maldng, improvement of grass lands, rotational grazing and cognate mntfeis. 

The i bird step should he control of breeding. Hiere tdionld be no bull at the 
centre than that approved hy the breeding expert of the organisation. The bulls 
should be incharge of paid keepers who -will feed .and maintain the bulls in proper 
condition. All the cows in the scheme and their piogen 3 ' should he tattooed or brand- 
ed for identification and every ser-vree should be recorded. Milk also should bo regu- 
larly recorded. In short each unit should work as -though it were a cattle breeding 
farm and detailed recoids should be maintained of all the operations in the unit. 

Once the breeding contiol is started breeders should be told tbat only those who 
abide by -fcbo rules -vrill be allowed to remain in the Scheme. By that time they "will 
have realised that 'all tlus work is to tlieir advanatage. 

The Scheme should have arrangements in it formarlreting not only milk hut also 
of surplus animals. That -will again add to the income of the breeders. Bulls -with 

t ' 
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records of pedigree iind production behind 'tliom should fecth a mush higher price 
than ordinary bulls of unJcno-vra parentage. .Arrangements should be made by a cen- 
tral body like the Indian Couucilof Agricultural Research for the co-ordination of 
the workpf these units in different parts of the country, for the full utilisation of the 
records, for the registration of the animals in the’Hcrd Books for the collection, col- 
. lation and dissemination of information relating to the operation of these lUrits and 
the progress acliicvcd particular!}’’ in regard to cattle improvement, 

A unit like this will cost only a fraction of the money required for establishing a 
cattle breeding farm, but will be many times more effective. It will help in multi- 
plying the production of breeding hulls, for which there is an urgent necessity. The 
hidls produced fi.om such a scheme will bo superior in the sense that they will be 
progeny tested on a much wider basis than possible in a Government fann and also 
in the sense that they are evolved in environments in which they are to work. 

If jiroperly developed a creamery organisation of this nature can prevent or at 
least reduce the flow of first class cows and buffaloes to large cities, from which they 
seldom return. It is well knoum that the city .trade is a serious drain on the cattle 
Avealth of India. A creamery organisation can do much in carrying milk to the cities 
instead of the animals. If transportationofliquid milk is not possible immediately 
a substantial portion of the city requirements can be mot by evaporated or dried 
milk, and the drain of animis from breeding areas to cities may be reduced to the 
extent to which such a replacement is possible. 

The popular Governments now in power in all provinces of, India have often 
emphasized the necessity for rural developments, the organisation of producer 
Societies and the elimination of middlemen in the marketing of their products. The 
creamery orgauisatiou described above is on excellent way in which policy may bo 
implemented. • * ’ 

Before concluding this note it is necessary to emphasise that .what isen-visaged 
here is the establishment of a creamery organisation in Bfceding Areas fully equipped 
and staffed for dealing -with all matters connected with cattle improvement in India. 
It should arrange for the disposal ofanimols and animal products to the best advan- 
tage of the producer, for the supply of feeds, for cultivation and preservation of foddej: 

for the control of breeding, for recording and utilisation of records and for the distri^ 
bution in a systematic manner of the tested bulls wliich are surplus to the requirement 
of the unit. Negatively it may bo pointed out that it is tioi a cooperative Union 
Bimilar to that worldng in Lucimow or Madras that is in view. In such a Union the 
breeder does not come into the picture'at all. It helps a few producers of milk who 
buy cattle from breeding areas and bring them to the milk collecting centres. Tne 
ahsuses of the city trade are repeated in them in a less aggravated form. Such Unions 
are capable of being improved and of being used to a certain extent for purposes on 
cattle improvement. But the real organisation should he located in the breeding 
area, from which the animals'Should not move but only their products. 

RECOMMENDATIONS. 

In order to enable the cattle breeder in India to adopt scientific methods of feed- 
ing, breeding and management, which alone will develop the ■undoubted potentialities 
foremilk production possessed by Indian, cattle it is essential that Government 
diould set up a net work of marketing organisations in important breeding tracts. 
The organisations should bo, as imder : — 

(o) Each orgamsation. should consist of a number ofmillc collecting stations 
’with a creamery at the centre for handling, prqcepsing and manufacture pf 

•IT* ' * 
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(6) Tlie organisation sliould dispose of milt to the best advantage of the pro- 
ducer and secure for him as large a fraction of the consumer’s price as possible. 
As to how the -millc should be disposed of, whether as ghee, butter, cream, dried or 
evaporated milk, will depend upon local conditiozus and circumstances. In any 
case arrangements should be available for disposing of separated milk economically. 

(c) The organisation should have feed depots for stocking and distribution of 
feeds at cost price. It should have competent staff for advice and assistance regard- 
ing all aspects of feeding including the cultivation and preservation of fodder as 
silage or hay, improvement of grassland, grazing and so on. 

(d) The organisation should have arrangements for full centre lover breeding, 
for recording of pedigrees and performances, for marking the animals for identifica- 
tion, for utilisation of records, for distribution of surplus stock and so on. 

(e) In short each centre should bo fully equipped and staffed as though it were 
a Cattle Breeding [Farming. 


APPENDIX. 

Important ghee jn'odneing areas and assembing and distnhution marheis (jBhou'ing pro- 
duction, arrivals and stoeJes) in India. 
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Producing Areas. 

2 
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3 
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3-0 
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37 
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*7 
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42 
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•• 
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28 

Bordwan 
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6 
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-- 

02 

2Xymen°.ing^ 

-• 

2-0 
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» 

• • 



• • 
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- 
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1-0 




167 


APPENDIX— 


1 

2 

3 

4 
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2 
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11-B 
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1 

Navapara 
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Parlakemidi Area « . 

2 
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10 
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1 
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* 
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- 
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Motibari 
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10 
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24 
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r 
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Bidar District . . 
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L 
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Nalgonda District . . , . 

21 
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Nandor District .. 
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1-3 
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1*2 

Nizamabad District 

6 

Ni^axoabad . . . . ' 

2*0 

/Dsmanabad District 

S7 

Datur .. .. .**■ .. 

(PUNJAB). 

TBlialwal .. .. 

Dvallpur . . . . . i 

3*0 
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and Jhang Districts). 

Hariana Tract 

626 

Sargodha . . . . 
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303 

Haitfaal . . . . 

10 

Karnal District.}. 


(.Uklana .. 

20 
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30 

• 


Lalamasa . . ^ > 


Gnjcanwala and Gujrat District y : 

1!*4 
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Findi Bhatrain .. 

- '^^0 
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20 • 
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11 
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Guntur . . . . * 
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Coimbatore Area 

20 
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15 

Tirupur 
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3 

SiVakasi . . . . . . 
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12 
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Ongole Area 
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4 
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3-0 
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5 
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; 

1 

XJOR). 

1 
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S5 
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OUUtk a* •« «a «• 
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Morena . . . . . . 
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16.5 
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62 
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55 j 
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> 38 

I Hyderabffd - 
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30 
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‘blirpurkbaa 
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22 

Shikarpur 
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IS 
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Baroda District . . 
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. 7 . 5 - 

Mebsana Distriot 
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Chinnj 
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Kheravt . . . • . . • • . . 

1*5 


- 

Taranga ' .. .. 
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''Vadnagar 

-5*0 



Pi^nagar 
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Central Zona 
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Ballia . . . . ' 

20-0 

• 


Bareilly . . . . • ^ 

20.0 

• 


BrijmanganJ . . - ' ’ • - ' ' • • 

-26*0 



Kautana . . . • 

15.0 

« -f 

- ^ , 

Kopalganj ' p » • • • • 
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Northern Zone • • 
Southern Zone 

\V’e‘'tern Zone 
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17 I Narasipur 
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87 
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2*8 

1 * 1 ' 


7*6 
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3-0 
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18-0 

2-5 

2*0 
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APPENDIX ni (2) 

(6) TV. P. Foster, Esq., SuPEn'ixa’EKEENT, Polson Modei. Dairy, Ais’ake (Gujarat). 

Tnlroduclory . — ^The following notes deal first in a condensfcd form with the advon- 
tagos accruing to dairy farmers overseas from the creamery or factory system ; and 
secondly try to show, briefly, how this system can bo applied to Indian Dairying as 
it exists today. The writer ha.s .'special knowledge of conditions in Gujarat, Bombay 
Presidency, on area of prolific milk production, and any general statements made 
may bo taken to apply particularly to that area. 

Dcji/nition . — ^The Factorj* or Creamery method of Dairying m^ be defined os 
the system of collecting milk (or cream) at n central point, and in a- central plant, 
with the object of dealing with it rapidly, hygienically, efficiently and economically 
for its conversion into pasteurised whole milk and or any one of several factory pro- 
ducts sUch as butter, cheese, casein, milk powder, ghee, etc. ; and for the large scale 
packing, storage, transport, distribution and sale of such products. 

Advantages of Factory Systan . — As developed in dairying countries over the last 
SO years particularly, the advantages of the factory system to milk producers may be 
enumerated as follows : — / 


(а) Removal from individual milk producers of the irksome and dailyiccun-ing 
tasks of home manufacture of dairy produce — with diverse systems of manufactitre, 
often employment of unhygienic methods and large expenditure of labourwhich 
could more profitably be employed on increasing production. 

(б) The centrahsation of manufacture has enabled science to evolve economi- 
cal, hygienic and standardised methods of manufacture and devise highly efficient 
machinery for tESs purpose — such machinery and methods being entirely beyond 
tho reach of cottage industry. 


(c) Mass production results in lower manufacturing costs and enables the 
employment of trained tec|g;iical personnel, makes possible the application of bene- 
fits from scientific research, and at tho other end, after manufacture, large scale-'- 
distribution and sale keeps marketing costs down. 


(rf) The centralisation of mamifacturo, in relativelj'few factories, with standar- 
disation of methods, facilitates Governmental control and inspection, ‘the appli<- 
cation of pure foodlaws, with thefixingofpropernutritional and hygienic stand- 
ards, and also facilitates Government grading, and, in some instances even the 
packing and sale of products under a national trade mark and guarantee, (vis. 
Denmark and New Zealand). 

(e) The central factory or creamery, with its extensive laboratory records* 
is a starting point. for Government field work on hygienic control of production. 

^rms, for herd health inspection and herd improvement work. Generally 
the Factory management can guide Government field OfBLcers to herds, farms, 
l<mahties, or whole districts where improvement work is most required, and can 
advise on improvement recorded. ^ 

' _ if) ^^S’turally the existence of a factory as a permanent source for disposal of 
Dairy produce, itseH encourages development of production of milk and the building 
up of the type of milk producing animal best suited to the product manufactured. 

(?) Factories can also, and do, -servc'the' farming community by arranging 
large^cale purohasps, at cheap rates of bulk commodities in general use — viz 
xertiliseTs, cattle feed, farm machinery and requisites. This is a highly developed, 
dej^rtment overseas. Tlie factories merely cover their costs and sell without 
profit. . They alsq finance certain aspects of farm and herd improvement at low 
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iaterosb an^ pcovidoj on Liro^ farm implomonta, tho cost of 'wldoli is 1)ojroad 
bhe roaoli of 'smaller farmers, The examples of different types of assistance, given 
at bare cost *00 farmers, can ‘bo multiplied many-fold and depend only on the 
w illin g n ess of the farming community to support such subsidiary services. A 
notable further example is maintenance of a vorterinary service by some factories. 

The foregoing notes coVer in a very condensed form the advantages conferred on 
producers and tue industry as a whole by the oentralised factory or creamery system. 
The next obj ect is to extract from this what can be of benefit to Indian Dairy Farming 
as it exists today. Unfortunately, it is difficult to draw any near comparisons, or 
even apply the greater part of the factory system, as, fundamentally, conditions in 
India are so very different from conditions overseas. Let us take an example. 
.The farmers in a district, say in New Zealand, decide their district is developing and 
can have a factory of its own. As few as 30 farmers with herds of say 60 to 100 cowS, 
can form a co-operative, obtain finance, and build their own factory. In 10 or 16 
years it might well grow to an association of several htmdred farmers, with a large 
central factory and all the subsidiary services and activities enumerated above. 
But in this country milk producton in large quantities is not undertaken by individual 
farmers, so that the establishment, from the outset, of a truly co-operative, large, 
or even moderately sized, enterprise is impossible. In making the statement “Impossi- 
ble ” one ought to say “ Impractical ” — ^because a large dairy utilising anything fcom 
20,000 to 80,000 lbs. of milk daily cannot accept milk in lots of 4 to 10 lbs. per 
time from some thousands of individuals — and that twice a day. Preliminary 
bulking at some intermediate points is essential. Hence the present usefulness of 
middlemen and the future opportunity for village oo-operatives. Conditions being 
as they are, with average individual milk production at (a very liberal figure) 20 lbs. 
per day per cultivator, the factory or creamery system in India, so far as it is develop- 
ed, has grown up on the only possible lines. There are a few, unfortunately very 
few, dairy factories, or dairies, m India that would qualify for that term overseas. 
There axe many small manufacturing dairies, the counterpart of which^does not exist ' 
elsewhere. There are many “ .Creameries ” in villages where milk is collected, and 
skimmed,- cream sold to manufacturing dairies, and casein or edible curd prepared* 
These small dairies are privately owned. ^ 

With this set up, which is well known to every person associated with Dairying 
in this country, what steps can be taken to improve the lot of the producer and «»• 
courage herd improvement ? > 

I would say : — . ' 

(1) Encouragement of the continuance of sudh worthy manufacturing enter- 
prises as now exist and also encouragement of the establishment of others, whether 
by individuals, limited companies, or other form of organisation willing to undertake 

.-pfooessing and manufacture. Anyformof outlet formilk is a direct encouragement' 

• to producers to maintain or even increase production which now. more than eveif 
before, is necessary, , , - ‘ 

(2) Such concerns will, for the time being, have to obtain supplies thiongn 

tlie present channels — viz, middlemen, milk collectors, or cream merchants (Cream- 
ery owners). ' 

(3) However this is where-improvement can be made in tbe. first instaneCji 
and from where it can slowly spread to full co-operative manufacturing and mar- 

. keting status . Tite middlemen must be displaced by co-operative producing units. 

To digress for a ngtoment it may be said that the middleman,- milk collector and 
creamery operator is one of the greatest Inrakes on dairy .development, ManufaetvrlBg 
aiSICBA 
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oonoefns buy obiupetiiiTd^y from small oieameries at openly known maxketiatM. 

' How muob of tbe Tate eveutualy finds its way back to actual prodaoots is a question 
very diffioult to answer . But from experience (and logical reasoning) it is quite clear 
tbat tbe middlemau will retain as muck a s ho can — often a disproportionately large 
part, and this is the money that by a co-operative producing enterprise could'go to 
benefit and build up the eo-operativc effort. - 

Item No. 3 is the truly necessary improvemi nt. required and from wMch all sub- 
, sequent development can spread. This is where the “ Creamery ** system can be 
employed to benefit the producer (considering the “ Factory ” or laige manufacturing- 
unit to be beyond his reach for the time being). 

, Take any .village, say in Gujarat, where milk production is fairly concentrated. 
Borne villages, with artached hamlets, can show daily collections of 4^000 lbs. of mils:. 
In relatively small areas several such villages and hamlet groups exist and reasonably 
sized areas can show a large "daily total collection of milk running into thousands of 
pounds. It is beyond hope at present to weld all this into a single co-operative. But 
suppose a start was made in a village. ‘At present it has a privately owned “ Cream- 
ery ” — ^that is, milk collecting depot and separator.^ The owner buys milk as cheaply 
as he .can and sells his milk, his" cream or his casein at as high prices as possible and 
pockets the difference. The producer has a smallregular daily iucome (as small as 
the middleman can make it) which being small and daily, disappears as regularly as 
it is paid. Suppose somebody — ^tho Government through its organisation devoted 
to co-operative enterprise — organised a village to own, its own creamery, or Trt jllr 
coUeotiirg and selling service, and supposein course of time several villages could be so 
• organised, first the co-operative small creamery has come into its own, secondly 
the production of several, collected at a central point, would make tiie larger factory 
system, on a oo-operatiye basis, a possibility. In the first instance, the middleman's 
profit w^ould accrue to the village co-operative for development and extension of ser- 
•wces,'in the second instance, the factory profit would accrue to the association of 
village co-operatives. An intermediate step might be the acquirement of individual 
village co-operatives of sharesin any existing limited company, factories, or privately 
owned manufacturing concerns. 

The Vittage Oo-operaiive . — ^As the individual farm is the basic unit of co-operative 
daii^ng countries, so the village must be made into the basis unitin 
® co-operarive should be organised or operated would require 

+ 1 , Briefly* it would require a fair measure of agreement 

among the village people, including . ‘ - • 

Agreement to accept a fixed rate of payment, somewhat less than the full 
marjcet value of the produce, part (say the middleman's profit) to be set aside for 
e operation and improvement and enlargement of the co-operative. In '.a true 
airy co-operative all prgauisational and administrative duties are porfoirm'edfiree 
y members of the co-operative. Full-time employees — such as labourers in tbe 
creamery etc., to be paid,'for as well as operational expenses of creamery. 

(6) Milki'ngof cattle of members of the co-operative would have to be done at 
a ocutral place under supervision (Government assistance required herein the first 
jns ance) and proper sanitation observed, and proper recording of milk production 
o e maint^nra at this points. Periodical fat tests would have to be performed for 
eaohani^l .oferelative valuesformiUc. An interim flat rate payment oh pounds' 
have to be fixed with periodical additional payments to compen- 
. sate for higher fat content of better milk. The co-operative would be espected to 
show a margin after paying for milk and operating the creamery, this money to 
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bej utilised for extension, work, improved oreamexy equipment, etc., part to be 
returned periodically to members as a bonus, or kept in a fund for financing- 
' cattle^purchase of mraibers at low interest rates, maintenance of stud bulls, 'etc. 

(c) One of the first things to emerge from such a co-operative with its milk 
' recording syst^n would be definite proof of which was the really payable xnilldng 

stookl. This should aufcoma<icaIly encomrage breeding from such stock and the 
'elimination of unprofitable stock. Intelligent compilation .of milk records and . 
their- interpretation to members of the co-operative should do a lot of good — it 
would also arouse a competitive-spirit in cattle owners to have the best animal in . 
the village. 

It may be pointed out that among the advantages accruing to co-operates will 
be the improved possibility of obtaining Government assistance. (Government 
cannot easily assist thousands of unorganised producers which means more or less 
- -direct dealing -with each indiiddual. But producers through their co-operatives 
would have direct approach and contact. It is believed by the -vroiter that milk 
production has sharply declined in Gujarat due, among other causes, to shortage, 
high cost of, unequitable-distribution of, and pxofiteeringin concentrates for cattle 
feed. Co-operative associations of producers might well have made much, bettor 
use of what products have been available in the last few years. 

(d) As mentioned, details of a co-operative would occupy a large amount of 
paper. These are just .brief indications of how it might work and the early good 
to- result.- 

« ^ 

(e) The only, thing to hinder organisation of co-operatives -at present is the 

existence of middlemen, particularly middlemen native of the villages in which 
co-operation was to be introduced. By devious means they could well wreck any 
attempt at a beginning unless this eventuality were kept in sight. I do not doubt 
that actual purohasers of village produce.in the form of milk or cresm-, including 
commercial dairies, woidd be willing to assist in beginning such co-opeXative enter- 
prises -by paying a premiumTor produce of co-operatives. Government might also 
subsidise ^em. 

Oondnaion. — ^The .writer does not underestimate the di£B.culties that- would exist 
in establishing a village co-operative creamery. - Quite possibly notable work along 
these lines has already been done in some parts of India. As mentioned in the fiist 
part of these notes, they apply particularly to Gujarat where, up to now, no co-<^era- ^ 
rive cxeamexy or village dairy organisarion exists. The object of these notes is not 
to'show how a particnlar existing system can be uprooted and replaced by something 
noW-^-an Lpapossible immediate imdertaking — ^but how the- present ^stemmaybe^a- 
dually- shaped to take advantage of accumulated expcri^ce and practices in -otner 
.Doh^hg -countries; in short, how the creamery system first, and then the larger 
f^etbryxsyatem may be grafted onto rhe Dairy Industry as'it exists. 

\ APPEISTDIX ni (3). 

CO-OPERATIVE CATTLE INSURANCE AS A NECESSARY iGi^T IN EN- 
COURAGING THE BREEDING OF A BETTl^ TYPE OF MILCH ANIMAXS 
Aip) DEVELOPMENT OF DAIRYIWG IN RURAL AREAS. ' 

. ' (a). The IspiAN CoPHcai< OF AoKicnjMUBAi. RESEAHck./i - 

- Insurance' against uni^xpected losses caused by the destructipzi of or damiige to 
means of pxoduction Is ttnivemally recognised to be .an indisp'enrabl^ feature of 
any commercial enteipxisd in riie modem , !Wi^out mdast^ 
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MS survive serioiis losses. The smaller the enterprise and the poorer its resoiuces 
the greater is the need for insurance. The livestock industry is no exception to this 
rule : particularly in the conditions obtaining in India a sound system of insurance 
is an urgent necessity. In this country cattle breeding is almost entirely in the bands 
of small farmers who own only one or two animals each, and these animals are often 
their sole means of subsistance. Contagious diseases are widely prevalent and these 
either kill the animals or incapacitate them for work.^ When' a farmer loses his 
animals he is generally compelled to borrow money at usurious rates of interest in 
•ider to replace bis stock : he is always encumbered by these debts wbicb rob him of 
most of his earnings. Insurance will relieve the farmer from his debts, secure for 
him a better return from his animals and thus encourage him to pay more attention 
to them and to acquire a higher class of stock.- Insurance uill also attract more 
private capital to cattle breeding and- dairying, for by eliminating the major 'risks 
&om death and disease the greatest obstarnction to investment is removed. Cattle ' 
breeding now, is, for all practical pvaposes, the poor man’s affair. The direct and 
indirect effect of insurance should be the establiahment of a greater number of ade- 
quately rapitalised concerns which are in a position to finance the multiplication and 
exploitation of improved cattle. The necessity of insurance has more or less been 
recognised all over the country but the diffic^ty has been in devising a practical 
method of working, an insurance scheme. ‘ ' ' 


. Ofker countries of the world which have been successful in the exploitation of 
tneir Ixvestock have recognised the importance of insurance and its necessity for the 
.development of cattle. The growth of insuianco has not, however, been as rapid or 
as widespread abroad as one would expect. There are many reasons for this. The 
first IS tne practi<ml difficulty in devising suitable machinery for the frequent in?pec- 
tion, identificakon and valuation of animals which is necessary and for the aasess- 
fa cattle bxeederainother'countries almost invariably insure 

buildings and equipment against lightening, £re etc., and in doing so cover 

oTin against death from these causes. Thirdly death represents only 

hfi o? loss and often not the main one. KedUction in value of an animal may 

able inEifn-nnae ^ ^°us reasons as the effect of diseases or of accident but in innumer- 
on livestoeJr «« cannot be specified. Fourthly since time immemorial losses 

the livestoct crops have appeared to bo inevitable and in conntriea where 

as a normal item ®''*ch losses arc provided for 

in India on all serviVeo r * x u'verage expenditnze incuired by -Governments, 
as against the eottivnJen+ about half an anna per hc&d per' annum 

^ ^ about Rs. 3 per head per annum in the United Sta.tesj - 

countries^^ectinl^™ made to obtain details of the methods followed by 'other 
Hew Zealand Ausirfha^*”*^®' *ke United States, Great Britain; 

of this is given in the Switzerland has been obtained. ’ A aummaiy ' 

working § insi^nce literature gi vea 'a general insist into the 

share of the burden relating to the financial a.‘.pcct of insurance or the 

comparatively verv • Government is not available. '-Bric-fl}' stated there are- 
of livestock. In (fresf companies accepting anything - likcoveiall insurance 

accident, pMturition ar./ companies accept risks due to death cauced by 
under the Diseases of caused by compulsory slaughter 

and premiumfe are based'-ohS/'^*’* Animals are valued on the basis ofmarket rates 
a qn the amns insured and on the pmiod and ecope <tf covet. 
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In tlie United States also tlie development has been very limited. Only one 
capital stock company and about half a dozen small local mutual organisations specia- 
lise in such insuran<ie. They insure animals against deaths by fire, lightning, acci- 
dent, parturition and transport hazards. Livestock is valued on market rates and 
premiums vary according to the risk covered and the period of cover. Local mutual 
organisations in addition to insuring against death provide veterinar}'^ help. ' The 
value .of an animal is appraised by a country officer and a premium at the rate of 6% 
of the appraised value is charged. On occurance of death the owner is paid 60 to 
80% of the appraised value. 

In the New Zealand and Australia only high class pedigree animals are insured 
and- these against accidental death only. 

in Switzerland the decision in 3fegerd to the introduction of insuranee is left to 
the Cantonal Authority, It is decreed that when 18 or more farmers in Canton apply 
for insurance the Cantonal authority should take steps for bringing into es^istence 
an insTlrance association composed of the applicants.' The association sets up its 
own e 2 !eoutive and other machinery for the operation of the insurance scheme. The 
Grovernment have laid down model bye-laws for insurance associations, and grant a 
subsidy to associations formed according to these by-laws. These associations are 
practically independant, subject only to an inspection by a duly appointed Govern- 
ment inspector. It is not known what the amount of the subsidy is. Probably the 
work of the various cantons is coordinated by a central body but details are not avail- 
able as io how this co-ordination work is carried on. 

In Denmark cattle insurance is done by co-operative societies some of which arc 
very small and some very big. It is not clear from the literature' received as to what 
part the goverioment plays in livestock insurance in^ Denmark, and what subsidy, if 
any, is given. The Kterature shows that insurance has had a chequered career ; 
various experiments have been tried and it is'foimd that neither small organisation 
nor large ones worked successfully. They have found that the ideal is a large organi- 
sation with small branches working in compact areas. If the area is small it is unable 
to bear the whole burden of a bad year’s losses. On the other hand, if the area is 
large the supervision of the animak and the control of the work are not sufficiently 
, effective to make the scheme a success. They have accordingly found that what is 
necessary, is a large organisation established at a central place with amn-U branches 
working in compact areas. 

It will he seen from the above that the information received iis scanty and is lack- 
ing in details particularly in regard to the part played and the financial contribution 
made by "Government. It is, however clear that in all these countries the initiative 
is taken by the breeders and they work the insurance scheme with or without Govern- 
ment help. Private companies like those for insurance of human lives are practically 
non-existent. Secondly no attempt seems to have been made to evolve a scientific 
method of assessing risks or calculating premia. Animals are valued at market 
rates and an arbitrary rate of premium is charged. , This as far as can be seen is about 
5% of the value. There seems to be piovision, however, to charge additional premi- 
um retrospectively if at the annual genera 1 n^eeting it is found that diiring the pre\’ious 
year the income from premiiim was insufficient to meet the claims. Thirdly, it has 
been found particularly in Denmark, that neither a small organisation nor-a large one 
works successfully. A small oue has the advantage of being able to exercise close 
supervision of the animals, b"ttt in years of calamity it is unable to bear the whole 
burden of risks. A large organisE tion has the advantage of being able to divide risk 
over a wider base, but fails because supervision tends fco be weak. What is found 
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successful is a Central organisation 'mth branches \rorking in small units of compact 
areas. Fourthly, the inflUr&nee is aimoat mvaanhJy against death only the reason 
being, probably, that unlike -Hrliat occiJrs in Ihia uneconomio producers are 
slaughtered for meat. ■» 

In the present conditions of poverty and illiteracy in India the breeder is unable 
to take the initiative and to bring into existence on organisation for the worlcing of 
insurances — and that must therefore bo done entirely by Government. It must bo 
realised that insurance is but a measure of cattle improvement, and government ex- 
pcudituro on it is ns much a necessity as exponditnro on othci- moaf uros of cattle 
improvomeni like oastratipn. bull distribution, disease control and so on. Frequent 
medical examination, prompt attention to outbroalrs of contagious diseases and the 
adoption of prophylatic measures, Tvluch are the inovitablo oconomitants of this 
insurance, should constitute a first class Leallh 3 ’’ service leading to the prevention 
of diseases and the reduction of losses due to death and debilitation. The money 
spent on insturance is more than repaid by those benefits and tho consequent increase 
in the capital value of theatock insured. Itis estimated that to begin with an annual 
expenditure of about B-s. 1,40,000 will be required to insure nearly 75,000 good ani- 
mals against death between the productive ages of 3 to 10 years. As tho number of 
insured animals increases so tho chaigo per head decreases, and as esporionce is gained 
and knowledge of the risks becomes more accurate the rates of premium can be pro- 
gressively varied until eventually the scheme becomes financially self supporting. 

Tho main principle in insurance is that it should cover unexpected losses. In . 
the case of cattle the .losses arise £cotn two reasons, viz. the death and the necessity 
for casting caused by factors which render tho animals uneconomic producers. In 
- assessing those risks we are serioudy handicapped for want of sufficient data. Abso- 
lutely no figures are available for irural areas where the large majority of cattle are 
bred. '* The figures obtained from government farms, however, g5?e a tough indication 
of tho magnitude of the losses and may enable a beginning, however, crude to he 
made. 

From the limited data available from farms it is found that animals are disposed 
offer a variety of reasons like low yield, contagions absoiption under trouble, sterility, 
physical defects and po on. As far as the Government ibrms in India are concerned 
'* the disposal from the farms for any of these reasons is as good as death. And the 
castings are considerable. It is found that the average length of total life on farms 
is 10*3 years for the she-buffaloes and 9*2 for cows, 5*12 years for tho he-huffaloes 
and 8 years for bulls. Of these the productive life is 6* 1 j'cars or 6*6 lactations for 
cows and 7*2 years or 6*3 lactations for bufialocs. If the insurable age is limited 
to a range of 3 to jp years that should therefore cover .the productive period of most 
of the animals. * • ' 

: . The mortality figures available from Military Dairy Farms for 4 years shonr that 
^ the annual loss from natural death varies between 2 *6% and6*4%in cowBalni3*7% 
and 5 *2% in buffaloes. Daring the same period castings for tho reasons stated above 
amount to 20 to 66% in cow, 9 to 13*5% ii^ buffaloes. There maj*' be something ' 
abnormal in the year which accounted for 66% of castings in cows, but the figures 
are more illustrative than exhaustive. They indicate a serious hut it is believed 
a usual state of affairs and show that factors which incapacitate animals for production 
and. necessitate their castings are responsible formoro losses than those 'from natural 
dc^h.^- In other countries castings need not represent such a serious loss as it does 
fer called animals generally .fetch comparatively high butcher prices ; in 
fact if the animal is discarded as soon as it becomes uneconomic the/loss incurred 
' may bo veyy BimU indeed. 
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Thdid is anolih^ senons eotiroe of loss suffered from Foot and Mottbh disease 
■vrhicli is only patUally reflected in tiro flguiea given above. Foot and Moabb disease 
may not actually irill an animal but causes very serious losses in milk production. 
The after effects of an attack" may bo economically devastating. Tlio earlier in a 
lactation an animal is attacked the greater is the loss in milk yield, and if the attack 
is virulent the animal goes completely off yield. During tbe same period as referred 
to above tbe incidence of Foot and Month disease in military farm animals has varied 
from 2 • 4 to 22% in cows and 4 • 1 to 8 • 7% in buffaloes. It appears that on the aver- 
age 10% of all the losses in India a* affected with Foot and Mouth disease each year. 
The, average loss in milk production in a cow thus affected is estimated to be about 
30% and it is calculated that at the rate of 2 annas per poimd of milk the aimual 
loss due to drop in milk yield caused by Foot and Mouth disease is about 18 crores 
of rupees. In normal times the loss may be a tliird or fourth of this figure. 

It will be seen from thtf'above that castings cause more losses than natural death 
itself and that to afford complete protection to the owner the animals should be in- 
sured, both against death and against factors which appreciably reduce their econo- 
mic value. It is, however, too ambitious at the present stage to afford a complete 
cover against all these losses. It is therefore suggested that to begin with insurance 
may bo confined to loss from natural death between the ages of 3 and 3 0 years. Aftre 
sometime when we gain experience in cattle insurance work and we have acquired 
enough data for the proper assessment of the various risks have been col lected insuran cc 
may be extended to cover them. 

• As explained above there are no data available by which a scientific calculation - 
of the premium to be charged can be made. It therefore suggested that as is done 
in some of the countries for which information is available an arbitrary rate equal to 
6% of the value of the animal may bo charged as the annual premium. Thus if an 
animal is valued at Rs. 300 the owner of the animal will pay a premium of Rs. 15 and 
if his animal dies ho will get a sum of Rs. 300. This is but a simple statement of the 
plan. A complete set of rules and regulations has to be drawn up for the operation 
of the scheme. The assessed value of the animal should be less than its market value 
to prevent what is called the moral hazard of the owner killing his animal surrepti- 
_tioUsly to obtain an inflated amount for which it may be' insured. Again in the case 

owners possessing several animals the dangers of adverse selection should be avoided 
by insisting on the entire herd being insured. Otherwise, an owner may offer only 
those animals which he knows are poor in health. Such details may he left over to 
be worked out later. 

According to the available figures the mortality between the ages of 3 and 10 
years on farms is about 4% per annum so that a premium which is equal to 6% of 
the" value of the animal will maintain the claims ratio" sufficiently wide to meet all 
the. liabilities especially if the work is carried on over a" period of years. 

' It is clear from the experience of other countries that the scheme can be ’■worked 
successfully only in small compact areas. Then only will it be possible to examine 
the animals fceqiiently for- health, watch their movements, attend to outbreaks of 
disoascs and carry out other measures necessary for the operation of "insurance. 
Secondly it should be the aim to protect notonlythesuiall breeder butalso thecom» 
^aratively larger owners in order tJiat more capital may flow into the business of cattle 
breeding. -It is therefore su^ested-that as a beginning one insurance imit be estab- 
lished in ea^ of the iniportant breeding, tracts of the country and "another unit in 
each of the important cities for taking lip animals of dairy farms, or of owners possess- 
ing comparatively larger* numbers,* TPithin a radius of 25 rqilcs, Foua start ton rural 
centres and 15 urban centres may be taken up. • . • 


r 
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It ia ostimatod tliat ono Yototlnai 7 Assistant Surgoon assistod hy four Stock- 
men will bo able to oxatnino about 3«000 animals onco in six months^ protect them 
against contagions diBcnscB and ennj' out tho various duties rorjuired for insurance . 
Ho will require a clerk and also n peon. On receipt of a proposal for insurance he will 
examine the auimnl concerned and prepare a rexKirt of its conditions. The animal 
will thon bo valued by liirnsclf and the livestock officer (or his representative) of the 
Province in which the unit is located. Tho proposal will then bo fonvnrded to the 
Oontrnl Directing Committee described below who %vill after such voiificat ion ns they 
think necessary issue a policy on receipt of the proscribed x>remiuni. 

In the experimental stage it is proposed that the Central Committee should be 
composed of the Animal Husbandry Conunissioncr with the Government of India, 
a representative of the Superintendent of Insurance and representative of Provincial 
Livestock officers and an lusuranco expert. Tlio Committeo will be rcspon.siblc for 
determining the policy, for roviouring tho work at intervals and for givhig general 
direction and guidance. During the period the oxociitive body for operating tbe 
scheme w'ill be tlie Animal Husbandry JBurcau of the I. C. A. R. By reason of its 
being responsible for registration of cnitlo, for marking animals for identification and 
for recording births, deaths, sales and transfers of registered animals the Animal 
Hu3bandr3’' Bureau is obviohsly the best body for operating the scheme. To carry 
out this work the Bureau -will require a staiT of ono Manager, one Statistical Assistant, 
two computors, two clerks.-ono stenographer and two peons. This Central body will, 
besides carrying on the day to daj' administration of insurance, undertake the col- 
lection and study of data -necessary to evolve a scientific method of cattle insurance 
with a view to make tho scliome financially stable. 


Tho follouTng is a rough estimate of the cost : — 


(o) For one unit — 

1 Yoty. Asst. Surgeon 
4 Stockmen 
1 Clork a . . • 

1 peon 


Travelling and Contingencies 


Total Tor one month 
Total for one year . . 


Total annual cost for 25 unita 
(6) For Central Directing Committee — 
' Ono Manager per month 
Ono Statistical Asstt. 

Two computors 

Two olcrlm 

Ono Stenographer . . 

Two Peons 


' Total for one month 

Total for ono year . . 
Travelling and Contingencies ,, 

Total 

. ' Qba»d, Toxai/_ .• 


Bs. 


100 

120 

80 

20 


320 . 

3,840 

1,160 


* 5,000 


12B,000 

300 ' 

200 

.200 

100 

125. 

: 40 *; '< 

• •• » . t 


1,026 

12,?00 

2,700 


16,000. 





1,40,000 



(c) iTicdme from 'Premium x . 

■ In 25 units there .Vill be a total of 75,000 animals . At an average valne -of 

Ra. 300 per animal the premium from 75,000 at 5% vill be , . 11,26,000 

(d) Claims — Assuming — 

'4% mortality the olaims to be paid -will bo ,, ,, .. 9,00,000 

The statements under ic) and {i) are crude estimates based upon the unjusti£eble 
assumption that all the 76,000 -animals in tie selected areas ■mil be offered for insur- 
ance. Tie fgnres are however given for purposes of illustration. In the Lgbt 
of experience gained the premium rate can be suitably varied to balance the-budget 
but initially an annual allotment from Government of Bs. 1,40,000 is necessary lor 
the maintenance of the staff. 

The examination.of the above propo^l by Goverximent will necessarily take time. 
In the meanwhile it is 'suggested that the Central Directing Committee may be called 
immediately to consider the proposal and to decide what preliminary data should bo 
collected. ' It will be borne in mind that absolutely no data are at^ailable at present 
for providing a basis of calculation of the premium or of assessing risks. -"Very few 
figures are available in villages. But there are about a hundred cattle breeding or 
dairy farms in India, from whose records valuable information can be collected. 
If the Committee indicates what data ahould be collected five men on Rs. 100 eadhpor 
month should he able to collect sufQ.cient data in Ihe course of six months. With the 
help of these men an acturial or statistical assistant on pay Rs. 260 will be able to 
analyse them. The cost of the preliminary investigation will be : — 

; . . " Bb. 

5 CSlerks on Bs. 100 p.m. .. .. .. .. 600 


1 Statistical Asstt. @ Bs. 250 .. .. .. .. .. 250 

— . 760 

- Cost for nine xaontlis *. ,, .. *. .. 6,760 

Travelling and Contingenoies .. .. .. '.. 1,760 


Tosaz. .. -8,600- 

Before being sent -out the clerjm will be trained in the Animal Husbandry Bureau - 
.so that-they may be able to know what kind of records to expect in the farms and 
.where they, should look for the required information. _ . ^ ^ 


APPENDIX. 

• rt. '; '.v'-. ' Livestodi Insurance' in various countries^ 

.«■ -i',. . ' ' ' . 

' This is a summary of the information on the above subject received so far by tha 
ndiah Comunl of Agricultural Research ficom foreign' countries. These include tiia 
J. S. A.,' Great Britain, New Zealand, Australis, Denimuk and Switzerland. '' 

1; United States of America : . • - . . ' . 

Most of the farmers in the XT. S. A. have their Jfannsteds, including livestock 
nsurcd against fire and lightening. In most cases loss'firom windstorm is also includ- 
'd, These rides are therefore not-cove5red_-bypiu:ely.liveBtocfc' insurance organization- 
rhich term -Infers to- insurance of livestock against loss by disease ;ot' accident. -.Diva* 
tock Iiisaranc@*%i this sense has had limited development in the U.‘ S. A- 'O^y 
me Capital Stock Company and about half a dozen small locaZ'Zuutnal organizatiosa 
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spooialieo in bucIi insurance. Most of this ii«>urauc»‘ Iins covered vrorfc — auinialfi 
particularly inulcB, but a limited nubmber <»f covi's and otli‘'r bovines have also bc'"! 
insured. 

The Hartford Livestock' Insurance Company and a feu' other smaller companieR 
cover loss oflivestockby fire, light oninga, accuVnt, dis^aso, part^irition and transport 
hazards, Livestock are insured for th^'ir inark»‘(- valiio and premiums vary according 
to risks covered and period of cover. They insure dLraft, dairy and beef animals, 
and also show animals. Indcntiflcation is by description and/or marking. 

Loced mutual organizations : 

These arc called the Mutual Livc-slock Replacement or Pro}»’cfivn As&ociations, 
and in addition to cattle insrtrance aim at providing veterinary aid to the members. 
These are incoix>oratcd imdor Slate laws and arc co-operative organizations imder 
board of directors and having other features of such org.anisat ions. The value of an 
animal for insurance is arrived at by an appniis.'il mad<' by a eoimlj* officer. The 
coverage is 60 to 80% of the appraised value and the premium rate is about 5% 
of the appraised valu". The As-sociation cliarges a small memb''r6hip fee at. the time 
of application. All policies carry an assessment clauoe rvlieroby members may bo 
tequized to pay under special circunrslances, amounts in addition to the tqjccified 
premiums. This contingent liability is limited to an amount caunl to the cash pre- 
mium. 

The losses for a C-ycar period for a typical Association u-oto 2*38% per year on 
cattle and 4*1% per year on horses. Mortality rate,s were considerably higher for 
older animals than for yoxmger nninuils. Losses were considerably lower on high 
valued animals. About 4/5 of "the losses resulted froYn natural causes and the rest ' 
were occidentnl. 

B. Great Britain ; 

There arc a few British .Companie.s accepting insurance of livestock in Britain 
Proposals reach the company through agents and /•'> r dairy and sometimes beef 
cattle. Risks covered arc death by accident, a* » • rition and disease excluding death 
y compulsory slaughter rmder the Diseases of Animals Act and some similar cases. 
Premiims arc based on sums insiured for and TOry ns tlie period and scope of cover. 
Valuation is based on market value. Identification is by name, description and/or 
ear markings. There is no regulor system of inspection. A veterinary surgeon’s 
report may be required at the commencement of insurance. 

C. iVcw Zealand and Australia : 

Only high class pedigree animals aie insured by a few insurance companies 
mainly against accidental- death. There is no State Insurance of LivestTOk. .Nor 
is livestock insurance very popular. No details have yet been obtained. 

D. Smtzerlandi • > . • ^ 

1 V _ 

Decision in regard to cattle insurance is left to the vorious Cantonal authorities. 
"When at least 18 farmers make an application for insurance the Cantonal Authority 
should form a society of the farmers. The society appoints its own exeontive to con- 
dutt the wOTk. , The society is subject only to an inspection by a goveinirimcnt 
mspector. They receive a subsidy from goveininent and have to work in accordance 
jWith the bye laws laid down by government. 

- . After t^ formation of the society the Secretary draws up a list of animals be- 
'lon^ng to the j^tics. ' Out of these very young ‘calves, very old animals, sick or 
suspected animals and animals belonging to dealers or located at places inconvenient 
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for iuspection are not insured . Animals which are shifted too frequently or ate 
ill cared for may also be refused insurance by the members. Newly purchased 
animals cannot be insured for ten days unless certified healthy by a voterioariaai. 

Sale, purchase, tranfer and killing of cattle must be notified within 8 day* 
Contravention of this renders the owner hable to fine and cancellation of insurance on 
those animals : - ‘ ^ 

Insured animals cannot be insured for the same risks by another company. 

The only entrance formalities are the valuation and the filing of complete 
<3escription brand, tattoo/etc. of the animals by the Valuation Committee and the 
registration of the animal in the book. Animals are inspected each year in May 
and Noyembei. ’ 

An entrance foe is charged for each animal. Rates of premium are decided by 
the General Meeting who also decide about supplementary premiums if necesBaty. 
These must be paid within 14 days of the decision failing which a fine is imposed 

^J^The CommiUee must be informed in all serious cases of sickness or loss of oon-^ 
dition. Eirat r id', nd veterinary &id must be provided and instructions of the veter- 
nary surgeon must be followed. In special oases the society may provide additional 
advice at its own cost. 

Damages arc paid on loss following illness or accident and the amount varies 
according to the conditions of health and state of meat on death. The Committes 
de- idea on the amount of damage to be paid and this payment is made within 30 days 
of xhe accident. 

No damsiges arc paid if the death or the accident is caused by the owner’s negli- 
gence and similar causes. 

Disciplinary fines are imposed and in certain cases the members are deprived of 
the’r ri^ts. 

E. Denmark. 

■ A Society is set up on Co-operative lines and a Board of Directors elected. The ’ 
purpose of the Society is to refund the loss which a member may suffer by the death 
of horses or cattle, when the death is a consequence of illness or accident, but do not 
originate from cattle plague, fire, floods or other acts of 'God as well as war. Only 
such cattle and horses as arc found to bo absolutely healthy and well kept are insured. 
Very young and old animals are excluded except on special tenns. , The oompensa* 
tiori to be paid is reduced if the loss is caused by ne^genco of owner,, his failure 
to privide adequate votorinaxy aid or his failure to obey the jnstruotions of the Doctor, 
Tho maximum values for cattle and horses are fixed . Animals of lower value are not 
insured. The rules provide for the prompt payment of premium and compensation. 
In case the compensation to be paid becomes too great the Board can take a limited 
loan or/and levy extra fees from the ’members. Under the Rules tlxe Board has 
very ostonsive powers. 

„ , Gaide Insurance m Denmark. 



Cattle insurance in Denmark is done by Co-operative Societies. The Societies 
axe usually very small comprising only single village or district and often only a 
certain class of the inhabitants in the village fpr instance big or small formers. 
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Qoito often HotBO lusnranoo Sooieties and Catilo Inmuranco Sooiofcics aro sepaxate 
bxrii it does happen that the insnianoe BooieticB are mixed but then they have a depart- 
ment for horsoa and another for oattle. Besides these small co-operative societies 
a few big sooieties exist which comprise for instance a Taluka or even n District. 
Finally there axe 2 societies comprising the whole country. It has been tried several 
times, especially during the war year of 1914 to 18, to form limited companies doing 
business in this kind of insuranoe but tbey all eventually wont bankrupt and iu 
Denmark as well as in the other Scandinavian countries no cattle insurance exists which 
is not based on mutual assistance and co-operation. Most of the small co-operative 
woieties have certain limits for the number of cattle which is admitted to the society. 
And they do not usually admit horses which are us^d for other purposes than agricul- 
ture. Therefore a number of big farmers and other owners of cattle and horses can- 
not become members of the small societies and they are the principal members of the 
big coimtry-wide sooieties. 

It is normally considered that small societies arc preferable because the big in- 
dividual risks which as a rule follows this kind of insurance can he limited 
in these small societies where the members know each, other and control each other. The 
weakness of the small societies is that the basis of Equalisation is too small if for in- 
stance a' serious illness ^ould strike a comparatively big number of oattle within 
the limited area of the society. Insurance can therefore be more or less theoretical 
beoause the premium which is to be paid will increase at the same rate as the loss.. 
If the societies would try to form a reserve fond, the danger in this respect could be 
reduced, but the small sooieties do not usually like to do that and the result is 
that they sometimes have been dissovled when there comes times with heavy 
losses. The best way to consolidate the small societies would be to organise the 
in mutual insuxauoe societks comprising the whole country, hut operated in such 
a way that the small societies keep their self-government and thereby the mutual 
interest. 

APPENDIX ni (3). 

(6) SbI BaO SAHI^M. S. PAnAKIAPPA Mm>AI.TAB, B.A., Honobab-st Seceetaby 
COIMBATOBE Ot'-OBEBATTVE MlBE SDPPI.Y USION, ANB De. ZaI. B. KoTBA- 
VALBA, B. AG., Aui HuS. (BOM.) B.SO. AGEI. (EDm.), N.B.D. (ScOT.), 

B.SC., DaIEX DeveBOFUENT AbVISEB to GoVEBEMENT op IfTDIA. 


INTBODDCTION. 

Cattle whether for work or milk form the main asset of the poor agriculturist 
In^a. The investment in cattle is generally either from the money carefully 
saved for years or borrowed by the cultivator from the money lender at an exhorbi- 
taoit rate of int^est, so that the maintenance of his cattle possession in sound and 
serviceable condition for as long a period as possible is the constant care and anxiety 
of the poor ryot. 'What with the difficulty arising out of the scarcity of fodder'm 
certain seapons of the year and the lack of protection of his stock against bovine 
mBe^es, what should really be loves, labour, is a night-mare to the pooragricultuiist. 

close contact with the agriculturist it is a well known fact that 
_^denoyisnottogoinfor costlyanimals (either for work or milk produc- 
—mostlv 1 ?. that involves the investment of a larger amount of capital 

other averse greater risk of lo^g the animal through bovine diseases or 

fall an easier urev ^ irony of nature that the better-bread animals 

developed aBian'outeMY^ T^s outlook of the.agricultniist 

IsriotfshandicanBin fo;^*** tetter e^^ence of geucrations forms 'one of the most 

standard of the cattle wealth Gf "the coxuitry. 
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Tjhe cultivator rcaliaotj tlie advantages to be derived from maintaining better -type' of 
cattle, but he feels at the same time that the risk to be undertaken in the matter goes 
much beyond his means. . It is in this respect he is required to be fortified in order to* 
encourage him to strive for improved stock, and there is no better way of achieving 
this than to protect his interest through the insurance of his cattle. Cattle insurance 
is more or less an unknown thin gin this country, and where attempts have been- made 
to' introduce it, the amoimt of premium demanded is so high as to make it prohibitive 
even for the owners of valuable highly predigrecd stock, not to speak of the poor farm- 
er, to take advantage of it. Ah organisation wMoh would protect the interest of the 
individual farmer in this respect is, therefore, to be thought out and there cannot be a 
better one than a Co-operative Cattle Insurance Society which would fit in with 
other co-operative efforts designed to promote his interest, sifeh' as a Co-operative Milk 
Dhion which assures him a market for the milk and thus encourage 3iim in looking 
after his stock better. ‘ 

Pbinoibi.es Involved. 

• 2. - Since the giving of an outline of such a Co-operative Cattle Insurance Scheme 
on hypothetical factors would.be a di£S.oult matter and would not aer^e any practical 
purpose, a detailed scheme prepared with reference to the Coimbatore Co-opera tivn 
Milk Supply Union, with the working of which the authors are intimately connected 
is given below as an illustration. Before, however, the details of the scheme can bo 
dealt with- some of the principles involved in working out such a scheme will have to 
be considered and they are as follows : — ^ 

■ (i) IFixing of Sum Assured. — ^The risk to bo undertaken on an animal will not be 
its. actual value on tbe date of entry into the scheme, because, firstly in the case 
of milking animals the lue increases till about the 3rd lactation and then deorea ses as 

the age increases. Secondly, the owner of theanimolwill notbeinclined totakecaro 
of it, when it falls ill, if ho is sure to get the full value on its death. And thirdly 
even in the case of human bein ga the risk undertaken on th e life is only a small portion 
of its real worth. The proposal, therefore; is to insure the animals from the 3rd to 
10th year. Sum assured will bo the average arrived at on the basis of tbe table given 
in Annexure ** A and on tbe value to be fixed by tbo valuing committee. It is 
tT>er6fore,*propoaed that tbe amount to be assured to the owner should Bc' somewhere ■ 
about 70f/o of the actual value of the animal at the time of the insurance. 

Selection of Animals. — ^The risk to bo undertaken will only 'be on selected 
livestock. - A imlch ' animal begins to have its real value after its -firrt cal'sang. . It 
keeps on increasing in its utility value to the owner till the fifth or sixth calving. '' The’ 
■maxinpim life of. a well bred hhimal is bn an average about 15' years ' but its - value 
deteriotates after the' age of ten. ’’ •• ’ ’ - - 

■ {ifif Medical Fitness and Valuation. — Apart from' the 'competent officer who will' 
be employed by tbo -Society to medically examine the -animals to .•ascertain ' theix; 
conditiqn at the time o'f insurance, the. government department dealing- with- animal ■ 
Jhlisban&y would also permit its staff working in the area of operations of the .CJniori, 
to give medical ceitificate.offitness ofthe animalonanagreedTee.j. This amount will 
he - payable . to' the government officer as his private fefes, by tlie Soci^y. * 

: ■ (?■»);: A Com.mitt.eo constituted by the' Board will- vhliie tbe animal .and'fix the 

stim- to' be assured; Tbe sura so arrix-ed - at- wiU remain constant lipto the time the 
aniiuai completes, 10 years .of age.' • 

*. 'Insurance Scheme can- work BUccCssfuliy . wathoutl properly 

^credited agents hefeg: xtppointed a.8 'tb^ will '^ve to :qaii-<7'asa , bnainessi..-.- "Every ■ 
society affiliated *to- me Union will be treated as^an agenh; j - Any bther Co.-operative 
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Society or person approved by tbo Booioty will also be enroUed os an agent to canvass 
buaineds. Tbe Coimnission payable to be fixed at 6 J-% of tbe premium collected botb 
from tbe owner and tile Government. The agent will be bold rcspoueible for all tbe 
partioulara given by him regarding the animal. All premia will be annual and pay- 
able in advance. 

(«t) Instrumait'af Ooniract. — Tbe policy w ill be in tbe form of a certificate of risk 
with a statement of contract and a schedule giving details, of tbo owner, description of 
tbe animal, tbo value of tbe animal, the name of tbe agent, tbe premium payable 
annually, the date from which risk is rmdortaken, tbo value of tbe risk imdcrtaken 
on tbe animal, tbe date of the expiry of risk nnlcss renewal premium is paid and 
such other particulars of tbe contract. It will also contain tbo general conditions 
nd regulations and it will be duly signed and scaled. All animals shall be identi- 
cd by a mark which will be the patent of tbo Society. 

{vii) Olaims. — ^Tbe death of an animal must be reported to tbe agents or the 
Society by tbe member owner and they in turn will intimate tbo. same to tbo authority 
concerned in a prescribed form to which will be attached a certificate from a recognised 
veterinarian of having seen the dead animal. Tlic?c two certificates shall accompany 
any claim form. The claim amoimfc shall be paid by tbo Society and be banded over 
to tbe authorised agent of tbe Society, who will sell the carcase at tbe best market 
rate, to tbo credit of tbe Society. 

{viii) Premium- — Pecovery from Government. — ^Tbc Society shall prepare a 
monthly statement of 76% of tbe premia payable to the Society by tbe Government 
and got payment of tbo same, instead of applying for individual cases, to avoid* 
xinaeoesBary coircEpoudenoe. 

(a®) Pecovery of Premium Amounts — •'Whero a'lUilk Society is tbe Agent, the 
bye-laws may be amended to permit deduction of premium and renewal premium 
amounts due from its members from milk pa 3 TnclitB. Tbe agents must, however, 
see that tbe renewal premia are collected w'itbin one month from tbe date of expiry 
of tbe risk as otherwise the cover on the animal would lapse. 

(») To be run mainly as a Oo-ojpcraiive Organisation.— The Co-operative character 
of the Scheme will be maintained by admitting all policy-holders as members by 
receiving a nominal share capital of 4 annas. The Board of Management will consist 
of the President and the "Vice-President of tbe Coimbatore Co-operative Milks 
Supply Union,Ijimited, as ex-officio President and Vice-President, and seven members 
elected by the policy-holders from* among themselves. The Officers of the Animal 
Husbandry department in cliarge of the district or circle will also be 'ex-officio 
Director. The" Society will bo affiliated to the Co-operative Milk Union. There will 
be an Executive Co^imittee entrusted with the day to day management, including 
the President and the Vice-President and tlircc other members of the Board elected 
from among themselves, 

(a») JElxpert Advice. — The Socieiy shall engage a consulting actuary td.pdvisc 
the Society on ahtuaria 1 matters . Apart from a dvisin g the Soci ety on the preparation ' 
of premia tables, he shall also carry out tbe periodical valuations. Por this workJie 
shall be paid by the Society. , 

SoHCUU FOR Co-OFBRATrVE CaTMiE TnS URAITCE. 

^ 3.^ This scheme" is proposed to he mn in conjunction with the Coimbatore Co- 
operative Milk Supply Union, in the district of Coimbatore on the following terms ; — 

(o) The number of milking animals tha’t will come under this Scheme will be 
about 6,00c, of which half always will be in milkin'g. Thus the number of milking 
annmalB v/ill be 2,500 and non-milking animals about 2,60L at any time of the year, 

under protection of the Scheme. . ' • 

» 'ffc 
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.(6) The risk to be -uiidertaken under the Bcheme will be limited between the 
period theanimal begina to calve, i.e., about the age of 3 to 4 yeare> and the end of the 
6^th lactation or say the age of 10 to 11 years, depenoing on the group in which it is 
included, taking into consideratioiS the breed of the animal, the locality in which it is 
kept, the status of the owner and the over-all health of the animal at the time of 
entry. 

(c) To begin with the amount of premium can be fixed only on an arbitrary 
basis, because there is no data on which any scheme of cattle insurance can be based to 
suittheconditionrtofour oountryandourcattle. As a beginning must be madesome- 
where and. as early as possible it is better to make it in a place wheie the required data 
can be made easily available for inaugurating future schemes of cattle insurance and 
where a Co-operative organisation looldng after the interest of the cattle of the culti- 
vators exists. The Coimbatore Union has got a very large area of operation and 
covert more than half the disraict. There is evorj' likelihood of exten^ng the area 
of operation for the whole district in the near future. As this scheme can be consider- 
ed a pilot-scheme it is just and necessary that both the Provincial and Central 

^ Governments should come forward with all the help required to give a fair start to the 
scheme. 

(d) As this scheme will come imder Accident and Miscellaneous Insurance, a 
sum of Bs. 1,60,000 will have to be invested in Government Securities and these 
seenritiea must be depoaitea with the "Reserve Bank of India. Hiis amount of Rs. 
1,60,000 together with Bs. 7,600 for organisation and office expenses for each year will - 
have to be given by the Government as a free grant to the Society. The Government 
must also undertake to pay •^c Society 76% of the premia payable on the insurance 
of cattle and also 76% of the claims that the Society will have to meet in the first 
ten years. This will result in the creation of Reserve Bimd which will be equal to 
the premia received, loss 26% of the claims and other cxpenseB of the society during 
the first 10 years. At the end of this period the society will be in a position to work 
out. the exact amount of the premia that may be necessary to be paid to meet the 
claims, to cover the running expenses and to put by a portion of the premium income 
in the Be.serve !Fund. 

' (e) The amount covering the risk on an animal need not and should-not be its 
fuU value. It may be fixed by a Committee of experts at 70% of the probable maxi- 
' mum market value of the anima 1. The animal will be under insurance for the entire 
period from its entry after the age of 3 years to the completion of the age of 10 years 
provided, the 'contract is kept in force by payment of renewals on a presumptive 
actuarial basis. ' Bor cxan^le, the total premium payable on an young animal valued 
at Ba..260 will be Bs, 16 in all, of which Bs. 4 will be paid by the Cattle owner, if 
the animal is under insurance for 8 years. If the animal dies, the owner will get the 
■full '100 rupees risk on the animal of which Bs. 76 will be borne by Government. 
The,yot&iger the animal the lower willbethe premium as the risk will be greater in 
^tbb case of older animals, ' / - ' • 

■ ' • (/) If all the 6,000 animals come under this scheme, the annual premium income 

. will be about Bs. 16,000. The premium payments by members of the Milk Societiet 
. may be maide oompulBory under the bye-laws and the amount collected from the milV 
money. . The average value of an animal will range from Bs.iOO to 'Bs. 400 but the 
number of animals approaching the maximira limit in valueis not expected to exceed 
1,000.- The average value of the animal may thereforebe estimated at about Bs. 260 
. Thus the maxamuin premium payable bn such'an animal will.bo only Bs. 24 of whicb 
,^e owner 'will bear Bs. C only. If by mishap, the animal dies,- the 'owner will get- 
- Bs. 20.0. This will be a great inducement for the agriculturist andihdividual cattle 
, ownbra to keep better typ^ of cattleastheiiskirivolved will be considerably reduced 
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(o) In the flolieme ns outlined nbore the commitment to Gorernment tv 31 ha 
to the extent of nhout Bs. D,37,G00 for running the scheme for 10 years. This mil 
comptisG a non^xcciirring grant of Ua. 1,50,000 for starting tnc s^cme, am *c 
rcciuring expenditure Bs. 3,87,000 vrhich will include Bb. 7,500 for Office and orge-ui- 
sationjBs. 11,2GG on the premium prymcntanndnbout E8.20,000loT\'aTdB75%ofthc 
claim amount, on the ha sis that about 1 20 to 1 BC n nimals may dio m a year. 
to the benefits -which are expected to accrue from such a scheme to the a^cult^st 
the amount is mere nothing, and if the enthusiasm displayed by ilic members of the 
Milk Societies of the Coimbatore hlilk Omoji at the time the preliminary enquiries 
relating to the scheme were carried out, is any criterion, the success of the scheme is 
assured. A pilot seheme of this nature' will provide invaluable data and experience 
vrhich will come useful for the introduction of Siicli schemes in otlior parts of the 
country. 

ExPEKDITDIIE I1TVOI.-VTBD. 


4:. The details of establishment and other expenditure involved in the above 
scheme are as follows : — 


ITnnngor . . Rs. 

tFoclmical officer . . Its. 

Accoimt<uil< • • Its. 

Typist-Clerk - . Bo. 

Boon * • Bb. 


Agency CoMnnission @ 0i% 

Fostnge stationory, boolts anfl forms 
Travelling of Slanagcr and Doctor 



. Eirst Tear. 

125-26-200 

■ Bb. 

1,600 

100-10-160 

f r 

1,200 

76- 5-100 

99 

000 

GO- 3-75 

99 

720 

26- 2-35 

99 

300 

r* 

9 > 

1,000 

> 

* f» 

B,620 


99 , 

800 


99 

1,080 


Total Bs. 

7,500 


Astnextire a. 


Annual premium pai/alle'on each animal to assure Iho payment of 70 % of th^ 
wlue of the animal, in case of death. 

Bate of premium on every hundred rupees of risk on an nnimah The risk bn 
in animal is only 70% of the value of the animal at the age of entry. • 



Age of the 

~ Bromianx on ovciy 


animal. .. ~ 

Re. 100/., 


- 3 ... 

1-13-0 . 


4 .. ■ 

. . 1-li-O 


5 . 

1-15-0 


0 - 

2-0-0 


7 ■ . ’ 

2-1-0 


'8" 

’ .. 2-2-0 ■ 


0 

2,:-4:-0 


. The i;able is governed by tb’e folloTving rules :■ — 

(t) Bo portion of the premium is refundable on any.acc'ount. 

(f-i) The value of the animal will be certified in the form prescribed for it by 
■ompetent authority working -with the Society. 


a 
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(m) The authority nominated by the Society shall also certify to the good health 
of the animal to be insured. The owners of animals must allow these animals to be 
protected from infectious diseases by a person authorised to do this work, but they 
will not be charged for the same. 

{iv) One month’s time will be allowed for payment of renewal premium, but the 
premium will be payable in advance. 

(«) The risk undertaken will be for sums of multiples of twenty five, and the 
value of risk on an animal will be for the nearest such sum and not on the actual 
calculated 70%^of the value of the animal. The rules must be so simplified as to be 
easily understandable by the villagers and illiterate persons. The lowest risk value 
will be Rs. 100. This will eliminate all lower- valued and ill-bred animals coming 
rmder the scheme. - * 

(vi) The rate of premium for every one hundred rupees of risk is given in the 
Table. For increased amount of risk the premium to be paid will be directly propor- 
tionate to that amount. 

APPENDIX m (4) 

HOBMONB THERAPY FOR INCREASING MILK PRODUCTION IN 

INDIGENODS STOCK. 


(a) Dr. P. Bhattaohabya, Izatkaoar. 

For any single country in the world, the size of the cattle population is the largest 
in India; the total output of milk is no mean cither, its volume is second only to that 
of United States of America . The imposing numerical size and the volume of total 
outputibeoome, however, of little significance when one attempts to look at thei-e from 
a more realistic angle. An average Indian cow in this country yields hardly more 
than 600 lb. in a lactation poxiod. Cows of the best milk breeds under farm condi- 
tions give about 4,000 lb., whereas in some of the Western countries the average milk 
yield comes in the region of 10,000 lb. The seemingly large total output when set 
against — availability per day per capita of human population — turns out to be hardly 
7 ozs. as compared to 39 ozs. in United Kingdom. In view of the fact that in the 
dietary of vast majority of In dians, nxilk and milk products a lone constitute the source • 
of first class protein of animal origin, the position of milk supply is very deplorable 
indeed. The nutritionist find that the supply falls far short of the requirement and 
the situation can be redeemed only when the present output is increased by three or 
even four fold. The task of augmenting milk production^apparently is a problem of 
first magnitude. 


During the past century the figure for human population’in India has assumed 
_.an enormous size. This inordinate population pressure has 'necessitated the large' 
producrion of primary foods and these in thei c txim has called forth large mobiksa ti on 
of motive power for agriculiura 1 production. As the source of power supply for Indian 
^ agricultiure is mainly cattle labour, the interest in stock has inevitably shifted from 
'milk production to one of work production. The stock-owners were driven to look 


more for draught than for milk quality. This shift in interest together with the 
deterioration of environmental condition, particularly in nutrition during the inter- 
vening period, has made the complex problem more complicated. 

MEANS OF AUGMENTING MILK PRODUCTION IN INDIA. 


It has become imperative now that duo attention should be given to improve 
the milk capacity of Indian cattle and all possible avenues should be explored for its 
realisation. ^ 

M3I0AR 



186 


^lic following ato the poFeihlc mennB LyAvhich the milk yield can be incteoEed 

(] ) By improvement in the goncticr.l make up for milk chr rntterf'. This can be 
done by Eolcctivo breeding and if ncccttciy, by intrcdnclion of better * milk ’ 
genes from foioign breeds, 

(2) By improving conditions for feeding and moi.cgcmcnf . 

(3) Directly,^ by induction and/or augmentation of lactation in heifers ana cows 
by hormone therapy, 

(4) Indirectly, by raihing fertility bj' hormone treatment which ultimately will 
enable increase in milk production. 

The first one is a time consuming process and it will take years before any appre 
ciablc result can he obtained. The second is rather a difficult problem and is inter- 
related with various other factors and cannot he taken iBoIntedly, The third and the 
fourth experiences, if effective, ore likely to give immediate results and might 
ease the nente condition of milk shortage. 


PBESENT STATUS OP HOBMONE THEBAPY. 


In this note the present status of hormone therapy in increasing milk production 
is beiiig outlined. It is hoped tliat this may form the bcBis of discuesion in this 
committee a^stohowfar thchormona.! treatment to Indian Iiivestock is likely to prove 
effective in increasing the milk production. 

Although the exact mcchanii'm of endocrine control of development of the 
mammary glands and initiation and maintenance of lactation is not yet clear, it has 
been well established that in normal animals the oestrogen alone or in combination 
with progCBtcrone brings about mammar 3 >- development by stimulating the secretion 
of mammogenic duet -growth-hormone and mammogenic lobulc-alircolnr-growrth 
hormone of the anterior-pituitar)'. The initiation and continuance of milk secretion 
is caused hy tlie lact ogenic hormone (prolactin ) of the anterior pituitary. That part 
of the lactogenic hormone which only initiates lactation it^ Icnown a i lactogen and the 
other factor which enhances the already established lactation is known as the Galacto- 
poictic factor. The thj'roid and the adrenals have also been found to be connected 
to some extent to»lact.ation . Although tlie report s on the cffectB of thyroidcct cmy in 
lactnting cows are conflicting, there is better agreement about the fact that adminrst- 
^b^oid and thyroxin to intact animals effects an increase in milk •secretion, 
^o a^oncl cortex hormone is also stated to bo necessary for lactation ns ablation of 
tne adrenals prevents norinal milk secretion. 


RTBECT METHOD OP HOBMONE THEBAPY. 

Use pf Antdriof Pitvhary Extracts, 

cr-iricd our in England, America and other countries on laboratory 
+n inoTPo — ^ bhcei) andgoats Lave definitely indicated that it is possible 

VnrtiMia 1 ^ sccrction by thc administration of Anterior Pituitary extracts, 

bvininetin produced significant ri»-c in milk secretion as much as 25 to 60% 

dW not ®xtracls in Inctatingcows. Some cows^ however, 

evidoni onW ^ others the effect was of temporary nature and beer mo 

howexror ^ ^ dowuward trend of lactation. Evidences were not Jacking, 

lactation 'PI n ** that injections were more effective duriiig the rising pLa ec of 

.bout 

iJj anterior pituitary extracts have also been reported 
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Administration of thyroid or thyroxin. 

There lo general agrecmcni: that adminiatration of thyroid or thyroxin effects 
i ncreased Tnillc production . v As a res’ilt of injection of tliyroxin or oral administration 
of desiccated thyroid to co vira, several workers have reported increased milk producrion 
accompanied hy appreciable increase in milk fat and non-fatty solids. - 

Use of oestrogens. 

J[n early experiments, administration of oestrogens to lactating cows also demons- 
trated beneficial results. It produced increased output of milk solids, although with 
a slight decrease in yield. 

Use cf synthetic oestrogens. 

High cost and limited supply of the various hormone preparatienc xestneted tbe 
use of hormone therapjy for increasing milk production to academic interest. The 
discovery of synthetic oestrogens like diethylstilboestrol which can be produced very 
cheaply, and the finding that it can induce lactation even in virgin- animals aroused 
wide interest in tbe possibility of artificial induction of lactation for practical dairy 
purposes. In recent years milk secretiou has been induced in virgin goats by inject- 
tions and also by injunction of stilboestrol in the udder. In America 100-200 c.c. of 
milk were obtained from 2 female kids and 600-6CO c.c. from two yearling goats^ In 
Hngland by injunction method npto 2 lb., of milk per day were obtained firom a 
virgin goat for a period of 28 wcel^. 

During the last five-years, extensive trials with synthetic oestrogens have been 
carried out in England and America on virgin heifers and barren cows. Tbe milk 
secretion varied from negligible quantity to a peak daily yield 0^34 lb. In on© case 
administration of a total of 273 mg. of stilboestrol- dipropionate ovex a fourteen- 
week period produced 8,046 lb. of milk and 383 lb. of butterfat in 305 days, out of a 
33 month-old barren heifer. 

In one set of experiments in England with 30 nulliparous heifers, barren cows and 
free-mariins subcutaneous implantation of a total oi 2 • 5 to 6 gm. of diethylstilboe s 
into each resulteo in widely difierent^degrecB of milk secretion. Tbe lactation curve 
in some ca se i were comparable to normal lactations. Th e bS'st response was obtained 
in a dry cow which ga ve a total yield of 740 gallons with a-peak yield ot 3 .gallons daily. 
In another series of experiments witli about 60 heifers and cows, the yield of m-iHr 
in tbe majority of heifers approached what might have been expected in a 'first lacta- 
tion. A study with as many^as 140 cows and heifers treated with ‘tablet implants 
of stilboestrol or bexoeotrol showed a production of over 130 tons of milk, even with 
incomplete milk record. Some of these animals gave commercial yields. 

In an exploratory ei^eriments tarried out at Izatnagar, 884^- lb. of milk have 
been obtainedfrom a nulliparous Hariana hcifer in 162 days by stilboestrol treatment 
tbe peak of daily milk yield being 5 lb. 3 oz. Another sterile cow gave' 1,245 lb. of 
milk in 209 days as against 2,910 lb. in 307 days of previous lactation. 

Considerable 'amount of work has already been done and is still in progress with 
regard to the most ejffective method of administration of s 3 mtbeijic oestrogens. Some 
workers haye found subcutaneous implantation of tablets to be more effective than, 
parenteral or oral administration of tne hornome. Others have found that simulta- 
neous injection of a slo wly acting and a rapidly" acting ester ga ve better resdlts. There 
is still controversy of opinion on the point- 

Tne stilboestrol treatment xu most cases was accompanied by ovarian Ixypoplasia 
ancT nymphom^iac syndrome ana sometimes caused pefvXc fracture, ^ 
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Although oeatrogenB induce milk secretion in nulHparous heifers and cows they 
will not augment lactation in lactating cows. According to some workers oestrogenic 
ind ucfcion of lactation should not be attempted on heifers which are intended to get 
in calf in future as it is likely to produce some reproductive disorders. As against this, 
there is evidence that a large proportion of heifers with normal ovaries which had 
failed to get in calf before became pregnant after silboestrol treatment. . 

Use qfiodinated casein. 

. The scarcity and. the heavy expenses involved in the large scale use of thyxoxiiie 
have been greatly solved by the finding thatiodinated casein possesses activity similar , 
tci the natural hormone. An average increase of 10-6% with a maximum of 41 %• 
milk yield has been reported^ to be produced in goats by feeding 6 to 10 gm. of 
iodinated casein daily. 

In cows by feeding iodinated casern during the middle and latter part of lactation 
milk yields have been substantially increased by English and American workers. 
The optimum dose suggested Ly experiments in England is ore which produces aug- 
mentation of Tnillr secretion by approximately 20% without producing hyperth3h^oi- 
* dism and loss of weight. It should, however, be understood that the artificial increase 
in yield must be supported pari passu by the supply of additional food. In England 
and Wales extensive trials have been carried out on commercial herds to determine 
the practicability of treatment of cows in mid-lactatioh during the later winter months 
with iodinated casein. A mean increase of 22*2% in daily yield was obtained. On 
an average the increase in milk production was approximately 260 lb. per cow. Eive 
hundred and thirty eight cows, each given a constant doa.e of 20 gm. of iodinated case- 
in produced an increase of 100,000 lb. of milk. Eroma study of the record, it has been 
suggested that iodinated casein could be used as a practical meaBure(cf) if fed to select- 
ed cows for periods upto 2 months in later winter (6) it should only be used on those 
farms, where greater production could not be obtained by increase in the effioier oy of 
management, disease control and by better feeding, and (c) heifers should not be treat- 
ed unless well grown, nor those cows which are late in lactation and still giving a yield 
of 2 gallons. The treatment with iodinated casein has been found to he an economic 
proposition under the current price of milk in England and Whales during the war-time. 
Indiecriminate feeding of iodinated casein is frought with the danger ot rapid develop- 
ment of hyperthyroidism and the train of disaster that follows at its wake. 

Wh^her or not artificial induction of lactation will be desirable in normal dairy 
practice is yet to he determined. However, it seems to have a definite promise in 
dealing with sterile heifers and cows, 

INDmEOT METHOD OB’ HOEMONE THEBAPIT. 

Losses due to impaired fertility, ' 

Sterility or impaired fertility is indireotly xespouBible for a huge loss in the 
quantity of milk. It has been calculated that in Great Britain losses from sterility 
in cattle is equivalent to £, 7,000,00C in alone. An enquiry into the various 

causes of wastage in dairy herd made at the Naldoiial Institute of Dairying some years 
ago showed that sterility is responsible for 26*17 per cent of the total loss and amongst 
all the causes it happens to he one at the top. In another investigation carried out 
in 194o, in three Shires of England the disposal in dairy herds due to sterility was 
found to he about 23%. It was estimated in Gfermany before the war that about 
16% of the ^tire breeding stock'wero treated annually for stesrility. Enquiries in 
other countries have also shown similar high figures for losses due to reproductive 
failure. Statistics regarding sterility in cattle in India are not ' available and the 
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tilonetary loss wliich. this scourge produces is difi&cuit to nssesB. It must obviousiy 
be very heavy. It is a common knowledge now that cattle in India are often low in 
coming into oestrus and the-inter-ealving period on an average is very long. A vast 
majority of the cows in this country do not calve every year as in other countries but 
on alternate years or even once in three years. If a fraction of these sterile cattle can 
' be made to get in calves, and if the inter-Galvin g period could be teleecoped, the return 
in the shape of milk will be enormous. 

Sterility may be due to various factors such as nutritional deficiencies, genetical 
pathological. conditions and endocrine disfunctions. In this discussion we are con- 
cerned with functional sterility only. Extensive work has been done in various 
countries on the use of hormone therapy for thieatening sterility of cndocrinal origin 
' and also controlling the reproductive process and there is now indication that it can 
be used with great advantage. 

Use of gonadotrojdc avid oestrogenic hormones in combating sterility. 


Endocrinal disfunction in cows may be evinced by anaphrodaeia or absence of 
heat, nymphonia, or failure to conceive following service even though the ocstious 
cycle is regular.- Oestrus and ovulation have been induced by administration of 
Pregenancy Qnne (Hiunan), Pregnant Mare Serum, Anterior Pituitary Extracts 
and both synthetic and natural oestrogens. Opinion differs as to which of these 
products is moat effective. In an experiment carried out at Cambridge by the author 
16 cows were treated with varying dosage of Anterior Pituitary Extracts r.nd Preg- 
nant h&are Serum. Fregneneies were produced in as many as twelve, some of which 
gave birth to twins and triplets. A large number of cows were slaughtered after 
tr^tment with Pregnant Mare Serum and Anterior Pituitary Extracts and found to 
_bave ovulated and in some oaaepi fertilieed ova or embryos were recovered. In an ex- 
periment in Eussia a few years ago 36 cows were treated with Pregnant Mare Serum 
out of which five became pregnant and subsequently calved. In an attempt made at 
Izatnagar to shorten the interior-Oalving period in cattle, 18 cows ana 2 buffaloes 
which di<3 not show any signs of heat fdr a considerable period after the last calving . 
have been treated with pregnant Mare Serum in which 7 pregnancies have been pro- 
duced and another 3 animals are suspected to be pregnant at the time of writing this 
note.' Beside:! these, four other treated animals were subsequently Idlled and'it was 
found that ovulation had taken place in two. The work is being continued. It has 
been mentioned in a monograph recently published by a pioneer Russian worker that 
90% of the cows treated with Pregnant Mare Serum, became pregnant. ' The author 
states that, “ The economic effect, of administration of pregnant Mare Serum is 
chiefly-due to the shortening, by at least a cycle, of the^service period. This alone 
would enable an additional 100,000 , calves per million cows to be obtained ”. The 


above statement lends support to the undertaking of large scale test of the physiologi- 
cal and economical efficiency of Pregnant Mare Serumin Indian cattle. 


■ ' In the other two conditions viz. , nymphoma nia and failure to conceive even' when 
the oestroUB cycle is regular. Pregnancy Urine Extract has been used with auccess by 
some. • 


Indiscriminate use of hormone therapy for the treatment of reproductive failure 
may. cause various complicationB like cystic oyaries^ abortion and multiple births etc. 
Hass practice .of hormone therapydn reproductive failure ‘is. cirournscrihed by- the 
fact that it 'enta.ilB on-'the part of iis tiSers specdalised knowledge of physiology and 
anatomy of reproductive organs. - . • ” ' - ^ . 
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HOEMONE THERAPY IH ITS APPLICATION TO INDIAN LIVESTOCK. 

Prom the above brief review of roacaichcH and jjraciicalinvesligationj carried 
out on tlie application of bormonce in augmenting milk production, it is safe to con- 
clude tbat botb direct and indirect tberap}’ bavc opened up definite economic possi- 
bilities. It may, however n gain be empbasized tbnt botb the methods involve adopt- 
ation of delicate technique. They demand of the users a store of biological knowledge 
which an ordinary stockman cannot possess. The hormones or hormonelike products 
v?ill remain imported articles in India for some considerable time. The prices, there- 
fore, will be prohibitive. 

In the present state of Dairy Husbandry in India, very careful consideration 
should be given before the diiect method is taken up as a practical ezqtcndience on 
any mass scale. Perhaps the greatest hurdle that wiU stand in its general itse is the 
higher level of nutrition the ‘treated animals would inevitably require. The present- 
supply of feeds* and fodder is now well known to be insulEcient even to maintain the 
stock population. Moreover, whatever a-vTiilnble is also known to be qualitatively 
very poor. Unless, therefore, the fecd-a.nd-fodder front is, properly safeguarded, 
any practical application of relatively cheap hormone-like synthetics would not only 
be of no a-vail but may lead to fatal pitfalls of functional and deficiency diseases. 
These words of caution, however, do not moan that this progressive research should 
be accorded a close-door in India. It would, on the contrary profit in the end if 
we fall in with the workers abroad and supplement our know-ledge. Besides, inspite 
of the general handicap there arc in India a number of progressive farms where the 
research experiences can he traiialated into actual practice. 

The use of the indirect method has immediate and greater pospibibty in India. 
But much more knowledge than hitherto gathered is required before its application 
can be made safe and widespread. Time has surely come when we should take up 
the cue from other countries and launch our own under the varied and peculiar condi- 
tions prevailing in India. 

RECOMMENDATIONS., 

On the basis of the above review the following recommendations ate made for 
the future line of research and field investigations which maybe taken up in Indio.-' 

• .1. Investigation into the possibility of using synthetic oestroge’ils and iodinated 

casein in augmenting milk production should be rmdei* taken immediately in some 
research centre and selected progressive farms. 

2. Studies on the lactational endocrinology in Indian dairy animals should be 
initiated as soon as possible. 

3. A survey of the incidence of sterility in Indi uTi dairy animals he_ made to - 
determine its causes and the frequency of the various causal groups. - 

4. Possibility of hormone therapy in functional sterility in dairy animals should 
be explored on a wide scale. 

6. A refresher course be introduced at tfie Imperial Veterinaiy Research Institute 
for the officers who are to undertake the work on hormone therapy fox inducing 
increased fertility in dairy animals. 

appendix m (4) 

^ (b) Dr.T. W. MiiiiiEN, M.Sa., D.V.M.,’ AQ^tcuxTDBAi. Institute, Aplahabas.. 

In many dairy herds in India fthere are unpri^uotive females. Some are heifers 
that will not freshen until they are five or six /ears old. Others are dry cows that 
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fail to come in heat. A third gronT) oomo in heat regularly but fail to conceive. 
In this paper we will deal with means of over coming sexual inertia in dairy cattle and 
the use oflaotogenic hormones to increase milk production but will not discuss possibl 0 
causes of the sterility of those cows which fail to settle. Some hormone therapy ha^ 
helped in these cases also but we have not made much progress with this group. 

We must consider the pro uotion of the cows on an aimual basis. Long lacta- 
tions are not economical, long d 7 periods are even less SO- A herd wit ha high over- 
all average is.usually one in which 25% or less of the cows are dry. In our herd we 
aim at lactations of 300 days and dry period of 60 days giving us a calving interval 
of one year. An annual lactation of 1,466 pounds of milk paid for feed only for one 
of our cows last year. A yield of 2,000 pounds paid for feed, labour and other expen- 
ses but left no pi^ofit and paid nothing towards replacement. We need an overall 
daily average of nearly 9 pounds or an annual yield of 3,250 pounds per cow in our 
herd to pay all expenses replace the cow in 6 years and have 10 % on dur investment. 
Our 18 Red Sindhis completing laorations last year. had an overall daily average cf 
5 • 76 pounds and an average annual yield of 2,096 pounds. Their lactations averaged 
3,005 nounds but the average prccecding dry period of the cows was too long, 214 *8 
days. One daughter of our late Sindh Queen will have her first calf in December at 
the age of six years. Her younger sister gave out best yield for a Red Sindhi last 
year. We are doing what w e can by selection and line breeding to improve our stock 
but we find hormone therapy offers considerable help. 

Let us take a bird's eye view of the normal physiological functioning of the 
hormones or jreproduction. An anterior pituitary hormone (Prolan) A stimulates the 
ovary initiating the development of a follicle. The developing felicle then begins 
hormone produolion (theelin) which reaches a peak at the time of oestrum. The 
’ effect on the reproductive tract and the disposition of the cow is easily seen. Whether 
or not, successful mating takes place a corpus luloum develops in the ruptured folli- 
cle. An anterior pituitary hormone Prolan B, helps with the follicle rupture and' 
development of the corpusluteum. The hormone from the “ yellow body ” (proges- 
tin) remains in control until the termjna-*-ion of pregnancy. If the animal has not 
successfully rated this temporary endocrine gland gradually degenerates. Only 
after sufficient degeneration of the corpus luteum will a new follicle ripen and oestrum 
recur. In the unbred animal this cycle is repeated at intervals of about 21 days ■ 

We are not concerned in this paper with all, the theories behind why theBe"" hor- 
mones behave this vfoy. Whether the corpus luteum neutralizes thejintcrior pituit- 
ary follicle stimulating hormone, (prolan A), whether it utilizes all of it denying any 
" €o the follicle or by what other manner this result is accomplished we have rio proof. 
We do know that natural and synthetic hormones can be used to alter the normal 
routine under certain conditions and wc know that in dairy cattle the reproductive 
regularity is closely associated with milk yiel . " , ' • 

The secretion of milk itself is associated with hormones secreted in the sam 
glandsthat direct the roproduotjvo cycle. These maj’- bo summarized asfollov^'s: — 

GIjAND hormone ^ ^ jfltCTION 


Anterior Pituitary 
Anto|rior Pituitary 

Ovarian folliolo 
Corpuo Iiutoum 

Thyroid 


Thyrotrpio . Thyroid gland activity 

Iiaotogonio" Proloction - 

or galactin ” Mammary glond actual milk soorotion. 

Ocstiono Initiol budding and growth of. the maxnmao. 

Progoatorono Duotjjlovolopnionk and olvcolarOr seci‘0- 
tory portion of mommnry gland, , - ^ 

GioAvth, ^xual maturity higher '‘mata- 
holic rate. Increased milk and fat 
production. 
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Both oestrone and progesterone are closely related chemically as they - are both 
stevols. Hormones are carried in the blood from the gland in which they are made to 
the organ which they act upon. Xn TJ.S. A. blood serum of pregnant mares is concen- 
trated and standardized as to its hormone content and sold under the trade name 
" Gronadin The first morning urine of pregnant women is collected in certain 
cities for its oestrogenic hormone. This urine is detoxifiea and the hormone fraction 
is separated out and concentrated. This product is known as “ theelol ” and is a 
triatomic alcohol. These two products Gonadih and theelol are used considerably 
in veterinary practice in TJ.S.A. 

A survey has been duly conducted to determine the number of non-breeding 
cows in Government and certain private herds here in Xnoia. I have-not seen tb® 
j.esult. 

Pregnant mare serum was promised us but so far as X know is not yet available- 
Xn December l'94A experimentation in its production was under way and results were 
reported as encouraging. 

Case reports and summary of work at the Allahabad Agricultural Institute. 
corpus Luteum removal. 

We began routine removal of the corpus luteum on slow breeders in December, 
1943. Our practice is to wait four to five months after cal-ving and if the cow does not 
come in heat normally she is examined reotally. A persistant coip>us luteum is remo- 
ved and follicular cysts are ruptured. In inost cases the cows come in heat withip 
three weeks, of treatment'. In some oases a second corpus luteum is developed which 
must be removed. When passible we examine theseoinbred pews at monthly inter- 
vals. Of the first 28 examined (23 cows and 5 buffaloes) 17 responded readily. Our 
list each inonth now is very small. We examined cows in several other herds and 
found some corpora lutea but in many nonbreeding animals the ovaries were very 
much enlarged or were small and inactive. 

We purchased 12 red Sindhi cows with calves in Karachi in February 1946. 
By May 18th six had been bred and six haa not been in oestrum. Five of these had 
corpora lutea and the sixth a small cyst. One was bred two days after removal .of 
the corpus luteum and a second 26 days after the removal. 

Pregnant Mare Serum. 

We purchased a pregnant mare and pregnant donkey to experiment fiirther with 
the cows and older heifers revealing infantile ovaries or large unresponsive ovaries. 
This work began in August, 1944. We tried to make clear serum but owing to lack of 
facilities decided to use citrated blood. We injected a number of virgin neifers both 
cows and buffaloes, as well as non-breeding cows and buffaloes. No harmful effects 
were noted whether we used horse blood and then donkey blood, or whether the- 
same species blood each timetor whether the blood was mixed. We were unable to 
find any literature which gave us any iudicatioh as dosage. We were using the two 
dose methods, 'at an interval of two weeks, similar to that recommended for “gonadin'* 
but our product had not been standardized or concentrated. We had some response, 
several animals came in heat but we soon abandoned this work when w’e secured 
samples of “ Stilboestrol ” . ^ 

Stilboesirol. - 

This is 'a synthetib estrogenic hormone that has recently become available. We 
tried several brands but as “ Glinestfol ” put up the Glaxo laboratories Dtd., was most 
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Readily available wc Used this produoi almost exclusively.’.- Dhe 1. mg. tablet' io 
bottles of 25 arc stocked by most chemists. AVe ground them up with a mixture of 
normal saline and sterile sesame (til or sweet) oil and injected them subcutauedusly 
.in’ the neck of the cow* or heifer. 


One aged cow began giving milk within 48 hours although she had been diy for 
more than three years. Heifers that aborted at 6 to 6 months of pregnancy produced 
milk after two or three injections. Ab'rgin •heifers began considerable under develop- 
ment after two or three injections. l^Iany of the virgin heifers came in heat. A 
number of cattle owners here in Allahabad have fed these tablets to slow maturing 
heifers and to dry cows and buffaloes with apparently successful results. We have 
not had the same success with the oral administration of the drug or with the Stil- 
boestrol Dipropionatc, which is ready for injection, that we secured with the subcu- 
taneous injection of the tablets crushed in oil. 


We were more than pleased with the results of the use of Clinestrolasmostof otir 
animals responded readily. Soon most of the treated animals were bred. One 
Hympliomaniac from which we had ruptured cysts repeatedly produced corpora Intea 
in both ovaries. These were removed and she came in heat and was bred. We had 
great hopes for the new drug. In time however we found out that the action of the 
drug is not so simple. Slany animals that we thought were pregnant were carrying 
persistant corpora lutca but not foeti. After removal of these corpora lutea oestrous 
cycles ate usually restored. AVe now exainino all treated cows and heifers for preg- 
nancy four months after breeding. 


An example to show. the neces<«itj' of rectal palpation following treatment is the. 
case of cow No. 484. She was born in November 193G. Her lost calf was born on 
20-9-44 and she had still not manifest oestrum by May 1945. Her ovaries appeared 
to be largo but inactive on palpation on May 26th. Injections of 6 mg. of stilboestrol 
- twice a week were commenced on 7-7-45. Four injections were given, the last on 
17-7-46. Her ovaries appeared normal on examination three days later but she did 
not come in oestrum during the next two months. On 19-9-46 a corpus luteum was 
removed from the left ovary. Three days latex the cow came in oestrum and was 
bred. Her calf was bom in July 46. Other similar cases have occurred where instead 
of oestrum resulting from stilboestrol injection, corpora lutea are formed which must 
be removed before the oestrous cycle can be re-established. 


Few cows and heifers conceived at the first induced oestrum. They apparentlv 
have not ripened ova, instead the injected hormone is responsible for the iSmptonM 
of oestrum. Usually they conceive at the next oestrum. Heifers 788 born on 12-7-42 
was one of the first w'e treated with stilboestri 1. Three injections of 5 mg each 
pyen the first on 26-5-46 and the third on 2-6;45, Two days following the third 
injection she was bred. Oestrum occurred again on 9-7-45 when conception resulted 
Her calf was born 13-4-46. Heifer 823 bom on 31-1-43 received bcvot infectionB of 
6 mg. each commencing on 23-6-46 and ending on 14-7-45. She was in oestrum and 
was bred on 16-7-45. Again on 15-8-46 she was again in oestrum and was mated to 
the same bull. Her caff was born on 8-6-46. In these cases the second oestrum was 
36 and 31 days respectively after the induced oestrum. 


lodoprotdn. 


Most of our slow maturing heifers have been slow-powing also. Ourred Sindhi 
UeffCTs are smaller as two year older than Jersey-Sindhi crossbreds. Both cro^ 
WMgh almost the same at calving but the red Sindhi are about one’and one half vmp 
older. We are now using home made iodoprotein to stimulate, growth and sexifW 
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matvuiby in slow maturing heifers. Mr. K. Das Gupta, our dairy supervisor, has 
prepared and administered most of the product aud is earring on the esperiment. 

’■VVe USB fresh separated milk and iodine stock solution to make up each days 
requirements. The millf mixture can bo kept up to three days without refrigeration 
but we usually make it fresh daily. The product contains 2 -8 grams of potassium 
iodide. 1 *5 grams of iodine and 76 c.c. of water to each 10 "00 cc of separated milk. 
We add sodium carhorato to adjust the PH to 6 *8 — 7 *0 and combine the iodine with 
the casein using heat. 

We use the whole solution instead of concentrating the iodoprotoin. To the 
young heifers wo ^vo 100 o.o. daily for two weeks, then "wait two weeks before 
repeating the procedure. The iodine content is high but it is all combined with 
casein otkI \re have not been able to detect any iodism in* the treated animals. 
The solution in the concentrated feed if the animals are fed individually. One heifer 
in the first group treated came in oestrum and was bred before the Ibrsb two weeks 
were over. The heifers continued a good rate of growth dimng the tvro weeks they 
were not under treatment. 

Although Stilbocstiol has been used to secure milk from virgin heifers in ISngland 
and America the hormone which has given best results in increasing milk and butter 
fat production baa been tbyxopinc. The effect docs not Inst long as tbc hormone is 
used up quitely. Thyropinc is expensive but the cheaper iodinated proteins give 
similar results, undoubtedly being changed to thyropinc in the animal body. 

We used daily dose of 460 cc pet cow over a two week period on cows yielding 1 -8 
- and G *9 poimds daily. By the end of the second week production had increased to 
2 ’8 potmds and 8 ‘6 poun^ respectively or an increase of 66 -6% and 23 -2%. Butter 
fat per cent also increased from 6 *6 to 6 *7 and 6 *6 to 7 *0 respectively. When 
iodinated protein feeding was stopped the milk production dropped gradually so that 
at the end of the second week of treatment it was almost the same, as before the feed- 
ing began. Production increased again as soon os the iodinated casein was again fed. 
The cost of each daily dose was about 3 anuas. If the wholesale price of milk is 8 
pounds to the rupee an increase of 14 pounds of milk would just pay for the added 
cost. " 

We have so far confined our experiment to low yielding animals toward the end 
of their lactation and determine'whether our product would show the presence of an 
active thyropinc like substance and to determine whether any undesirable effects 
would result from this high rate of iodine feeding. We are satisfied Tvith the product 
and believe a combination of iodinated protein and stilbestrol will help us in securing 
earlier maturity and higher lactations from indigenous cows. Purther esperimenta- 
tion is in progress, r 

The cows must be fed well during the time their metabolic rate has been stepped 
up or they will lose weight. We estimated our dosages as 14 grams of iodinated 
casein per day. further e^perimentariou is necessary to determine whether this is 
the opti mum dosage or not. Supplementary concentrates must be ^ven or the 
increased m’lk and butter fat are gained from the cows body. Experimentation is 
necessary to determine the kind the quantity to be given. The cows pick up weight 
when the treatment is stopped. 

Rtcommenda Hons. 

1- The determination of prognanoy by rectal palpation and the removal of 
Corpora Intea should be taught to all veterinary students, and believe this irrstruction 
.^8 not given in any of the veterinary college in India. 
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2. All daily cows should be served again three months after parturation so that 
the calving interval is as near 12 months as possible. Those not showing oestrum at 
the end of four months should be examined and treated by a qualified veterinarian. 

3. Cows and heifers showing large firm ovaries or small in-activo ovaries maybe 
given twice weekly injections of stilbestrol. The dose recommended is 3 mg with a 
maximum of five or six doses. Examination and removal of corpora lutea should 
follow the treatment if the cows or heifers do not respond within three weeks of the 
completion of the injection. 

4 . All cows and heifers bred after hormone tieaimcnt should be examined for 
pregnancy by the end of the fourth mouth. 

5. lodinated casein can bo mode cheaply for daily use. It may bo fed by grow- 
ing heifers to increase their rate of growth and maturity suggested dosage is three 
grams of iodinated protein for two years old heifers. 

6. lodinated protein may bo given to lactating cows provided they arc in good 
fiesh and are fed extra concentrates to offset the issue in their metabolic rate. This 
might best be used after the cows have passed their peak yield in the lactation about 
the third or fourth month. 

7. Prolonging lactations are producing lacl^tions in virgin animals by the use of 
hormone are possible but uneconomical. 

8. Provincial and state governments might profitably sponsor controlled experi- 

ments in the use of hormone therapy and make estrogenic and Inctogenio hormone 
hvailahlc to their veterinary personnel. ’ 

9. Iodine solutions with directions for the preparation and use of iodinated casein 
can be supplied to selected dairies where records are available. In a short time the 
possibilities of this substance in field use con be determined. 

10. Hormones arc potent substances and many physiological functions are 
controlled by them. Control measures are necessary to prevent imscrupulous exploit- 
ation of them to the detriment of our dairy animals. 

11. Hormone therapy is a temporary measure for increased milk production 
in indigenous stock. Early maturity regular annual calving and persistant lactation 
should be introduced into the breeding herd and maintained by selection. 

, APPENDIX III (4) 

(c) Abdui. Wahid Khan, Assistaht SuPBitraxEiirDENT — (Government Livestock 

Farm, Hissar. 

Milk industry in an Agricultural Comitry like India whore the major portion 
of the population use miUc and its various products which are ’ndispensLblo for per- 
fect health, is of vast importance. The milk in this country is generally supplied by 
cows, buffaloes and to a very limited extent by goats as shown below : — 

Cows , . , . . . 64 -7% 

Buffaloes , , . . 48 *6% 

Goats , . - . . , , 1 *6% 

Others . . . . . . 0 *1% 

(Dr. Wright report, page 146), 

The number of those milch animals in tliis ccvutiy u quite large beiugSS^^of 
the ubo’e of Trdisn Cattle rcr«Iatio», lut mspite of this the total picducticn and 
consumption of milk as ccmpBied with feme of the ucsteyn Cciuiifies it deploiablfy 
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low- Th© avexago milk yield of village ‘Indian cow -varies firom 525 -to 946 lbs. as ' 
against 6,676 lbs, of Gfreafc Britain, 4,126 lbs. of U. S- A. and 7,005 lbs. of Danish cows. 
This showg that Indian cows arc not efficient milk producing machines. The same 
holds good for goats as the average milk yield in goate is 490 lbs. as compared with 
■2,634 lbs. of -Great Britain (ns quoted by Watkin). 

For sometime past, the question which has been mainly exorcising the minds of 
the leading stoclonen of our country is, ns to how to improve tlie milk jielding 
qualities of our cattle. It has been felt that such an improvement is urgent both in 
quantity and ii\ qnalit. 3 ' otlierwise the price of milk will remain high, thus debarring 
the poor people to take the full benefit of this vital article of food. At present this 
object is being achieved through the advoency for the innintcnaiioc of 2 >roductive 
cows and pedigree bulls, comfortable and sanitary bj-res/ good feeding, judiciotfs 
selection and mating etc. These conditions are, however, difficult to fulfil in all 
cases and are not always obtainable. Over and above this, the process is rather 
lengthy, expensive and liable to exhaust the patience of the breeders. 

In recent years much useful work has been done on the role of liormones on the- 
initiation, maintenance and inhibition of lactation.' There is probably no single 
measure which would prove more helpful in increasing and cheapening the mi’k pro- 
duction in the shortest possible time than the application • of hormone therapy on 
a larger scale. This, lowevcr, has not so far been tried on any appreciable scale in 
India. Sufficient work has, however, been done and piiblisbcd by sciontists of 
Great Britain .and D. S. A. They have studied the role of liormones on the initia- 
tion and maintenance of lactation. Most of the work has been carried out on small 
animals like rats and guinea pigs etc. The results achieved on these small animals 
can easily be applied ‘mth slight modification to animals such as cows and goats as 
the function of endocrine system seems to be fundamentally the same for all 
mammals. '' 

The hoimono therapy has already begun to spread out from tbo confines of a 
laboratory and the results obtained arc assuming practical importance in some 
countries. The results obtained in other coimtries if applied to the indigenous 
-cattle hold a great promise for the futiu-e milk' development in India. If applied 
successfully as a general routine, not only tlic milk yield will be increased, but also 
the wastage and loss sustained by the cattle owners bj’’ keeping barren and low pro- 
ducing animals will be cut down to a certain extent. 

■ Scienlijio backgrmnid and results - aclneved. 

^IJntil recently the attention of the workers was centered 'round the study of the 
precise nature of the action of oestrin, progesterone and antipituctary lobe extracts • 
upon the development of mammary glands and on -laota.tion generally- From ex- 
• perunents conducted, it was found that oestrin and progesterone both cause the 
development. of mammary glands characteristic of pregnancy while some hormones 
Buoh as " prolactin ” and galactin ” or mamotropin from the anterior lobe of 
pituitary cause initiation and ■ maintenance of 'lactation. • 

Nelson found that injections of pituitary extrnote into pregnant guinea pigs 
induced lactation. From this experiment, he further concluded that various hor- 
mones cause growth^and development of mainraar^’- glands during pregnancy 
but prevent the sooretion of 'milk by- inhibiting the' /action of the necessary prtuiVar// 
foctor. These r^ults were confirmed by Cpmez, Turner, Jjyons and Pen^arz, who 
-W-wiked ■ on Bimila.r lines on small animals aUd the Results acliieved by them ivcro 
•idehtical ito ,^pBe 
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FoUcy witli a view to noting the effect of oestrogenic hormones’ on lactation in 
cows gave intrnmnsbular injunctions of 60 grms. of oostradiol benzoate and 600 
grms.’ of oestrone over a period of 3 days while another cow was given 15 mg. of the 
benezole on each 6 consecutive days and found that milk yield fell by about 20% 
while solids not fat rose by 10% and remained at that level for a long period, after 
the last injunction, Avith no change in the fat contents. He confirmed the results 
already achieved by workers that oestrogenic hormones inhibit milk secretion. 

Evans found that prolactin preparations increase the milk 3rie1d of cows and 
goats sometimes by as much as 25 — ^30% of the level ^immediately preceding the 
injection. The workers on the basis of above stated* experiments detected that 
it would be quite possible that combined use of oestrin, prolactin or thjrroxine may 
produce a lasting effect on the jdeld of milk and concentration of its constituents. 

Jack and Bechdel worked on the effect of thjroxino on the increase of milk yield 
in coAvs in different stages of their lactation cycles and found that increase in the 
milk yield was greatest during the, decline, a few weeks before tbe end of the lacta- 
tion period. At the peak, however, the effect Avas less marked, Avhilc at the extreme 
end it was scarcely significant. 

Submit Avorking with the same hormone, on rabbits confirmed the above results 
and further found that there was not only an increase in the millc yield but also in 
fat contents. 

Herman AAith an idea to determine the effect of tbe same hormone (th 3 rroxino) 
on the secretion of millc in cows fed about 60 grms of dessicated thyroid gland daily 
to cows after the peak of lactation for about 8 weeks and noticed an average increase 
of 18% in milk yield and 35% in the butter fat. This treatment, however, had no 
effect on the height and towards the end of lactation. 

^ In the light of the above findings, Asdell concluded experiments on goats in 

3936 and found that prolactin Avhen' in jected into goats had no effect at the peak of 
lactation, but increased milk yield late in tbe lactation. The effect was, however, 
more marked in the case of loivest yi^dvng animals. Tbe goats which responded to 
the treatment showed only a temporary improvement as they invariably developed 
into an unusually steep decline in lactation.' The effect of this hormone (prolactin) 
AAms also studied by Folley and Young on cows whom they gave injections of 1 grm. 
of their preparation made in water at PH 8, for 16 days and to another cow water 
alone^ was given. The hormone caused 30% increase in the millc yield, but tbe 
constituents except solids not fat, tho le\’’el of wliicb rose-considerably, remained 
unaffected. 

Azimov Avho studied the effect of injecting total anterior pituitary preparation 
in 510 cows of various breeds vsith 90 as controls found that there was a marked, 
though temporary, rise in millc yield. The highest yield Avas, however, obi^ined 2 
days after tbe injection. Recce while confirming the findings found that* the effect 
was greatest in animals which were well kept aild well fed. ^ - 

Recently extensive Avork on certain derivatives such. as stilbestrols and the 
biological activities liavo been carried out by Dodd’s on the composition of milk. 
Waston and Eolley did the same work AAulh Dietlly-stilbestrol. The action of these 
resembled wil h that of ‘ oestrogens This-bad a further advantage that they 
are efisily a^^ailablo. . . • ‘ ■ 

In experiments conducted in America on dairy cattle the quantity of hormones 
used, the* duration of treatment, and the mode of 'administration varied greatly. 
The quantity of milk Fccrotcd A'aiiccl from negligible amounts to a meximum'daily 
yield of 34 Ibe. In a barren Jersey heifer aged 33 months, injegtion'of 273 mgs;* of 
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stilbestrol dipropeonate over a period of 14 weeks resulted in the productdon o^ 8046 
bs. of milk and 383 butter fat in 305 days. ' In another 30 months old heifer that 
failed to conceive on four services, injections of 60 mgs. of testosi crone propioiiale 
plus 163 mgs. of the ‘ stilbestrol dipropionate ’ over a period of 11 weeks resulted in 
the production of 6634 jibs, of milk and 251 lbs. blitter fat in 346 days with a peak 
yield of 27-5 lbs. hlilking was done only after the injection and not during the 
period of injections. 


lu England extensive trials have been canled out with ocsliogcns in cattle. 
Implantation of tablets of diathylstilbestiol orhexesliol (2 to 5 (ims) in 30 virgin 
faeifeivs and dry barren cows resulted in wide different degrees'of lactation. Daily 
milk yields were frequently greater tban 2 gallons witbin two months after the start 
of treatment, while one cow yielded three gallons a day. 


In another batch of 60 heifers and cows, tablets of Diethylstilbestrol or Hexes- 
trol (0-4 to 6 gm.) were imjilanted over 80 to 200 days. In heifers the udder became 
tense after 4 weeks and milk appeared after 40 days. The milk yield was what 
might be expected in the 1st lactation. Increase in milk appeared after 40, days. 
Increase in milk was also noticed on the removal of tablets and on single injection 
of 200 mg. of diethylstilbestrol in oil in cases where the yield was 
abnormally low. Eaker (1944) reported a case of a 19 months old Axyrshire heifer, 
which although had normal development had failed to come in beat. In this case 
12 daily intramuscular injections with a proprietory brand of diethylstilbestrol 
^propionate (total 236 mgs) resulted in the growth of teats and ndder and finally 
imtiation of imlk on the 12th day.. The udder continued to function after tbe cessa- 
tion of treatment. Indications however are that estrogen should not be used on a 
heifer to bring her to milk if you hope to get her with a calf. The continued treat- 
ment is likely to cause cystic overies. 


Similarly, EoIIey J. J. and'Malpross E. H. (1944) reported a case of a' barren 
cow which as a result of the implantation of stilbestrol tablets yielded from 1 to 30 
lbs. daily milk with 6170 lbs. lactation yield. 

Their eifects be summed up as 

1. Oestrone, oestrol, oestradiol and testosterone axe inhibitors of lactation, 
but cause growth and development of the mammary gland. For the inducement 
e g and (mammary) testosterone requires the presence of pituitaiy gland. 

•2. Progesterone and rosterone do neither. 

trol LrSSiSe mOr^S^: dipropionate, diethylstilbestroror hexes- 

in th^fid^'of scientists in-other countries 

encouT^bt interesting, micraculous at times and 

of milk sumilv nf fVa the solution of the ever wonying question 

tJifi ahead v^adoo<p<1^ ^ proved successful will further lend a help io 
tJifi already adopted methods of improved breeding and feeding of cattle. 

of animals are comparatively low yielders. the nse 

breeS and ®®®*® improved methods of 

The Io.sf .sustaiSd^ tWafn '^“^7 m rimoving the factor of low milk yields, 

w-ould bo removed -?« iTi 7 owners by keeping barren and unproductive animals 
couutrS barren cows,may be made to yield milk as done in other 
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The. results aoMeved iu foreign, oountrlea require to be confirmed on Indian- 
Oattle before bbey are adopted on a large scale on the indigenous stock in commer- 
cial dairies. More consistent results are required to bo achieved by organizing well 
controlled experiments in certain h'arms and localities as early as possible. 

Subject No. IV (1). 

A Review of the experiences gained on artijidal insemination in India and proposals 
'■ of means hy wMeh the practice can be extendi. 

(a) Dr. P. Bhattachabya, Izatnagab. 

.The possibility of breeding anizoals artificially was demonstrated on a scientific 
basis as long ago as 1780, but few attempts were made to make use of it until 1907^ 
wben its practical potentialities were osplored in Bussia. Early experiments in 
Bussia were met with sucb encouraging results that in another two years’ time a 
laboratory was established there to train Veterinarians in artificial insemination 
technique. Bussia was first to employ in large scale artificial insemination in prac- 
tical husbandry and* spectacular success has been achieved in the hundi-eds of in- 
aeminatipn centres which are now functioning there. The lead given by Biissia was 
very slowly followed by other countries, for example, the first insemination centre 
' in U. S. A. was started in 1937. In about the same year Denmark was the first 
country in Europe (excluding Bussia) to attempt large tcale application of artificial 
breeding. Interest in artifidial insemination in U. K. during the pre-war days was 
mainly confined to research and only so lately as in 1942 two artificial insemination 
centres were started for the first time. Ih the improvement of livestock industry 
the importance of artificial method of breeding is now .increasingly realised as is 
evident from the fact that in TJ. S. A. within 6 years the number of insemination, 
•centres has swelled tq i99 excluding the affiliated suh-units ; in D. K. in two years 
6 now Centres Were established ; in Kenya colony, the work was started in • 1935 
and hy 1942 more' than 20,000 cows -were inseminated annually and since then th.e 
number must have increased greatly as further developments liave taken place there. 

Worhdorne in India. 

w ^ 

In India sporadic attempts have boon made since 1939 to take up the - work 
but systematic investigations on artificial insemination with special reference to 
Indian conditions began only in 1942 at the Indian Veterinary Bcseaxch Institute 
under a scheme sponsored by the Indian Council of Agricultural Besearch. 

XAboratory Research. — ^According to the programme of this sob erne, studios were- 
made on the suitabiLty of the various' techniques 'developed abroad on collection of 
semen, its preservation and inseminatibri. These studies have shown- that the 
techniques in broad aspects can be* used successfully under Indian conditions. 
Indian animals, can be easily trained to mount even on aiiocstrous females and to 
ejaculate into artificial vagina. Bulls of some breed.s have, however, been fotind to 
be very slovf. 'The semen thus obtained- proved to be quite good 'as regards its 
sperm density, keeping quality and capacity to. impregnate. ' Various dilutors and 
preservatives for semen have also .been 'successfully tried. • ^ 

Cows, buffaloes, owes "and goats have .been jmnregnated . with 'semen pxeserve’d 
for upto,.i66, 120, 168, 96 hours respectively and fcaotions of a single ejaoiuate upto 



l/?2adj l/'lOt'h. and l/32ndliave sacoe^fuUy been trlcd in speoics'in tlie-ordei^ 

montioned. parceatage of sucoessfol impregnation in 1945 46 was 86-4, 70^ 4, ' 

82*6 and 86*9 respeotively in. cowa,- buiTalocs, ewes and goats. 


Field application of the method. — Golat’ferally with the laboratory research, work 
on. artificial breeding Was extended to the neighbouring villages. Experience so for 
gained suggests that so far as the teolmique is concerned there should not be much 
difficulty in the utilisation of this method in practical animal husbandry of the 
country. 'Che technique, however, is not all in successfully using the method in a 
large scale. Its practical application is found to' depend' largely on organisation. 
Tlie field work started at Izatnagar indicated the importance of determining bow fer 
the various adverse conditions, such as, conservatism of farmers and their prejudice 
against this unnatural system, lack of knowledge' regarding the' various reproduc- 
tive processes in Indian farm animals, negligence on the part of owners to bring 
their animals for insemination at the right time, difficulties in handling and 
in-semlnatlng many village cows, 'severe climatic conditions, insanitary surroundings 
and apalling lack of transport facilities etc., would hinder the application and exten- 
sion of the use of artificial insemination in this country. • Ih view of this the Govern- 
ment of India sancoioned the cstahliethmcnt of 'four regional centres in' Calcutta 
Patna, Eangaloro and Montgomery to study-’ the problems and gather there from, 
necessary information for the future planning and development of the method. A* 
the time of Writing this note, Calcutta, Patna and^Montgornory centres have com- 
pleted about G months of work. Por lack of trained personnel the Bangalore centre 
could not yet he started. The Calcutta Centre is working under conditions obtain- 
ahle in large cities and the other two in more or loss rural environments, within 
this short period 1,183 (figure iipto middle of July, 1946) animals have been .in- 
seminated in these centres. The nirmher of animals inseminated increased by more 
than 100% during the second half of this psriod — a fact ■which indicates that the 
system is hecoming popular and acoeptable to the Indian owners. 

At Izatnagar during the past one year 743 animals have been 'inseminated. 
The method is heooming increasingly popular. The ’ Agricultural Insuitute at Naini 
w also reported to he^ getting quite a good number^pf cases for artificial insemination. 
Keoently one sub-unit has-been opened at Bslia^ata near Calcutta and another at 
Bareilly. ArrangementSihave also been made to open two other suh-units at Patna 
and one at Montgomery immediately. "When these sub-units start functioning the 
number of inseminations at the various centres is expected to inoreaso greatly. The 
U.- F. Government is also about to rtart a centre at Meerut. 


- Xu these centres, one inseminator is posted in each'', except' in Calcutta and 
IptMgar Where there Me .two. The animals to he inseminated are gengerally brought 
at tbe inseminating station. Occasionally animals are nseminated at the owner’s 
p ace. At Xzatimgar a man goes round distant villages and colleots tbe animals on ' 
heat qt a centrel place for insemination. This field work is still in its early stage of 
m la lon. . ^i^Withsbanding the difficulties mentioned above, from the progress 
m idc so sufficient indication of definite promise in the practical applica- 

° i^emmation .and its possible development into a dependable system 

° breedmg. By taking a little oare in explaining the advantages of the 

method and also by demonstrating the practical results obtained, the stock-owneis . 

and harmlessness of the method. It may as" 
4 -r. ^®^® has-been ouif experience that a stock-owner' is prone 

-fn *« *^® method when the ffist animal he 'brings to the centre 

6 ^ calf, Chses.the unfertile inseminations are due to reprodnetive 
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‘disorders of tlio animals. Ifc tJiercfprc, becomes incumbent for the officers' to 
examine and -wlicrever necessary, give treatment to suoli o.nimals. In doubtful 
cases it is best to forevrarn the on-ncis 

Transport jftrohleni in relation to artificial insemination, — ^Tho question of trans- 
port difficulties is linked up with the general commtinication and road development 
of the coujitry. It is hoped that the post-war development in communication and 
road may ease tlTe' position to seme extent. At the present moment wherever 
•there is some sort of a road communication it is not impracticable to operate a ccni.re 
with a radiu.s of 5 — lO.^niles if the tcclmiemn i« provided wiih a fast moving, vehicle 
like a motor cyclc.^ The oj^emtion will of course be difficiilt for those parts of the 
country which remain submerged under wnl.er duriiig the rainy season. In regard 
to transport of semen to distant jilaccs rcBcarches are in progress to construct a light- 
‘ . weight container which will maintain low tempera turcrrqiiircd foi the preservation 
and storage of semen durii.’g. transit. It has boon found that ordinary big sized 
thermos {3 Pints) can be successfully employed for storage and transport for a period 
of abput 3 days. The other difficulties mentioned above ore of course tlioro, and 
these' can only be overcome gradually. 

The demand of trained, personnel and^ insemination hits. — ^Tlierc arc two more 
difficulties, which have not been mentioned before. These are (1) lack of 
trained personnel and (2) difficulties regarding the availability of necessary outfit 
and cquii>ments. 

To meet the future demands for technicians the Indian Veterinary Research 
Institute has introduced a short and a very intensive course of practical training and 
already 5 batches of students from different provinces and states have been trained. 
•These persons will be quite suitable to run in ‘semination units but it is felt necessary 
to introduco'a long term course of training in the science and organisation of arti- 
•ficial insemination to equip personnel for taking charge of big ai-tificinl insemina- 
tion and semen distributing centres and also to supervise and organise the work of 
the units within their respective zones. 

“With regard ,to equipments, arrangements have been rnade with a firm in 

- Calcutta to manufacture, and assemble a complete kit. 

■ Future Develo2i‘)nGni of Artificial Insemination 'work in India,' — The scarcity of 
suitable breeding sires is now well known. There are few, if any, proved bulls in 
^ the country. Even if eU the pedigreed and approved bulls are taken into considera - 
tion it will not exceed one per cent of the total requirements. In a situation so 
circumscribed the only possible means by which the -pace can -be quickened to 
improve the- present day . degenerated stock lies in th.e. application of artificial in- 
semination, a method, which alone .can produce pregnancies in a number of females 

- out of a single ejaculate. The condition of livestock in India ’today is somewhat 

’ .similar to what it was in Russia at the end of the first world war. But by .wide- 
spread application of artificial breeding it was possible there- to. build up.large herd 
of improved stock within a relatively short period. ' ' 

/. ■ , In view of the above it would be advisable to explore without any loss of time all 

possible avenues to'mako the utmost use of tliis method in this country despite the 
'difficulties pre'vailing 'at the moment. It will, of course, be .necessary to proceed 
very cautiously and the development' should he made under carefully controlled 
, ^ conditions. Every attempt must bo made -to avoid pitfafia. which might- lead to'd.’S- 
appoinfmeut and monetary loss and biang-this riseful system into general-disrepute. 
^ ' '.Orgu^vtsaiidn and sitgges(ion of its lines, of develoi}inei'it , — In' Russia. •cqlloetive 

"orgahisatlon anjj Bjiate cop^bl of agripuJ^urp resydnsible foy tjic ^uio|c pjic^ 



Successful dcveloptnont of tlic practice of nrtificinl inscTninution. Xn U. IX. artifidal 
insemination Ima been developed ns a national service, tlio centres being run by 
organizations such os. Cattle Breeding f}ocictic.s, rpTmers’ Co-operative Societies 
nnd tbe Milk Marketing Board. Tn almost all otber countries wlieve tliis system Las 
been practiced on n large scale, organizations* have been made mainly on co- 
operative basis. In U. S. A., almost all tbe artificial insemination societies receive 
some sort of assistance from tbe Government or the St.ate tTniversities in tbe form of 
bulla on birc at nominal rales. Be-sides, tbe Dairy Extension Divisicn of State 
Universities, give bclp in Ibc form of publicity, clerical assistance and general super- 
vision. Xn India, bowcvcj, it is difficult, to orgnnii;e tbe practice on co-operative 
basis and tbe organisation, at tbe outset, will Lave to be sponsored entirely by the 
Government. 

A tentative suggestion rcgnrdmg tbe inuntdiate pirn of dcvelcjmei t is made 
below for consideration of the coiiimiflec : — 

1. Artificial insemination sbould be introduced in all Government li’aims and 
Dairies. Tbe work done at tbose places will art as an incentive to private stock- 
owners and it will also bclp in releasing breeding sires for use in otber places.^ It 
may also be introduced in all Milk ‘Recording Sebemes of tbe Indian Council of 
Agricultural Bcscarcb and in all Pinjrapolcs nnd Govsallns. 

— V • 

2. Insemination may be started in selected ‘Veterinary Hospitals, as well as, nt, 
places where livestock officers have been employed. Tbe ■Veterinary Hospitals have 
been suggested as these arc already, provided with various equipments which arc 
also required for artificial insemination work nnd thus the initial outlay can be 
minimised greatly. Quite a number of hospitals in tbe provinces also keep bulls, 
for service whioli may be used for artificial insemination work. The hospital units 
will also i-rove advantageous for detection nnd cure of sterility cases. In any such 
unit, whore on an average, more than three inseminations may have to be done in a . 
day, an assistant may be appointed especially for this work. 

3. It woidd be desirable, to establish in each political district one or more semen 
production centres from wbicli the smaller .units could bo supplied witb semen. 
The number of such centres will, of course depend on tlie density of livestock popula- 
tion and to a great extent on tbe local communication facilities. These centres 
wherever possible may be attached to a farm. ‘With the sbmen production centres 
as tbe foci, tbe beginning can be made in the existing hospitals and as the work pro- 
gresses, further extension can be made by opening a net-work of sub-nuits. 

4. Each province should employ a specially qualified officer for supeivising and 
organising tbe work of all tbe semen production centres and insemination units witb- 

' in tbe province. 

6. In all countries where artificial insemination has been developed on sound 
lines there has been close co-operation between tbe laboratories and the field. , It 
will therefore, be imperative to increase tbe research octi\'ities, specially at the 
Central Institute where the various jjroblem-s relating to the theory end practice 
of artificial insemination are being extensively studied. It may be mentioned in 
passing that to facilitate research, in all aspects, members from tbe, staff of the 
Central Institute are being,Bent abrord to .receive specialised training fnd gain ex- 
perience of work in other countries. Theijrovinoial officers mentioned before may 
aot as a liaison by reporting tecbiiical advances to tbe field worleeif prd bringing 
. field problems for solution to the Central Besearcb Institute; ' 
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&. More empliasis sliouM be given to the training 'of personnel. 5?hc provincfes 
and States may tlierefore send trainee's in gi'eater number. It may also be advisable 
to open a long-term nourse. at the Centre for "turning out specialist o£S,cers, 

' 7. To guide the development of artificial insemination work and to co-ordinate 

the work of the varioita Provinces and States a special committee as has been set up 
in Great Britain, may be formed under the Indian Council of Agricultural 
research consisting of members from the Gentry and the Provinces and States. 

APPBNDIK. IV (1). 

(b) Dr. T. W. MiI/Len. 

TeoTiniqtte of artificial insemination, 

s, . History of Develoj:m-vntt at iJie Agricultural Institute, Allahabad. 

The best method of collection of ball spermatozoa for artificial impregnation 
so far developed is the use of an artificial vagina in connection with a cow in oestrum', 
or with a dummy cow. The sample thus obtained is uncontaminated by vaginal 
secretions, is less likely to contain pathogenic bacteria and is of greater volume and 
concentration than that collected by any other method. Such samples have good 
keeping qualities. ' 

We' secured a bovine artificial vagina from America in 1941. The first collec- 
tion of spermatozoa from a zebu -bull using this technique was on November 16, 
1940. Sindh Bad, a son of our late Sindh Queen was the bull used and cow No. 678 
was inseminated with part of the sample. A female calf was born on August 16 
1941..from tliis impregnation. * 

Small sized equipment was made frotn locally available material for use on sheep 
and goats. During 1941-42 seven “.test-tube “ kids were born in our herd. 

> In 1941-42 wo undertook to eliminate Bang’s disease and mycobacterial infec- 
tions from our dairy cattle. All suspicious or reacting cows and buffaloes wore 
impregnated artificially* We also stopped the serving of outside cows directly by 
our herd bulls. Many of the cows brought to our farm are diificult breeder.^. Often 
cheaper sources are tried first. These outside cows had undoubtedly been res- 
ponsible for the disease appearing in our herd. 

Results were very satisfactory and we soon had a large number of “ test-tube ” 
calves; The first buffalo calf resulting fronTartificial insemination in the wprld was 
born on August, 1943. We have named him “ Bi’jwalla ”. Ho is now ready for 
.service. In 1943-44 our registered Red Sindhi biill, Raj Kumar, a second son of 
Sindh Queen, sired 66 test-tube calves. Porthe75 test-tube calves born that year 
99 inseminations had been performed. The 47 calves, born from 63 natural services 
were in no way superior to the test-tube calves and in either ease four impregnations 
Lad resulted in tte birth of three calves. In 1943 seven cows belonging to the public 
were impregnated artificially. 

' After hearing of our work and seeing the fine ‘ tes^tube calves develop into 
cows and bullocks, the public gradually .overcame its prejudice to the new method. 
We received notes from o.o w owners in the city requesting the impregnation of their 
cows. . Wo sent fresh sperm by bicycles, saving the cow and two attendants a long 
walk' to and from our- farm. . ■ 

■ After repeated requests from various states to give instruction in artificial 
insemination, wc held two short courses in 1945. Those were attended primarily 
by veterinary greduates in the employ of "Indian states. ' These'men were given 
as-much practical work as possible in62nding the construction of some'bf the equip- 
ment used. ; . 
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Out lOObli tcbi-tubc calf was born in 19*10. By March 31, 1946 a total of 159 
teat-tube calves had been born in our herd. 15 of which were bu-fTalo calve.i. Many 
artificially impregnated cows and buffaloes were told before their calves were born, 
so these numbers do not include all such calves produced. 

We now have an clcctrio refrigerator and leleiihone in our dairy office. The 
urban public willingl}^ pay Re. 1 extra to have tlie sperm delivered on their tele- 
phonic order and increasing numbers of villagers are bringing tlicir cows for arti- 
ficial breeding. Wc often impregnate as many as five co\vs from the single ejacula- 
tion of a bull. Many more than this can be done by dilution, provided the cowd in 
oestrum are available. We have .several members of our staff irainod for this work 
and give seven days per week service. In the morning about 8 o’clock if any cow in 
oestrum has beoji found in the paddock %re collect sperm from one of our bulls. 
One half to one cubic centimeter is-iised for each cow. The remainder is put in 
the refrigerator in a cottoji stoppered test-tube. Any cow from outside brought 
during the day is impregnated with this rcfrigci.'itcd sample. In our own herd we 
use samples i of'^igerated for 24 to 48 hours but we have not made any study of the 
length of time the sample can be kepi. Spennatozoa have been found to be mobile 
after 72 hours storage and ealves luivo been prodiicrrl iJi oiir herd from sperm stored * 

for 24 hours or more. 

•* • 

If we do not have a fresh sample in the refiigcralor when a telephone call for 
siDcrm is received, wc use a quiet row in the breeding rack and collect a sample. 
The tube of sperm is then taken by bicycle and the cow is impregnated in her own 
stable. Spor«n from our best Red Sindhi and Muxrah buffalo is available for any- 
one’s cow or buffalo. The cows that lie down as the bull mounts no longer escape 
pr-egnanoy. Size is also of no significance as we cen impregnate them u-liether 
they weigh 300 pounds or 1200 pounds. 

Possibiliiics of ariifidpl ‘inscmiiiatiov. 

India ,has been slow to utilize tliis method of rapidly increasing the effective- 
ness of her relatively small number of superior breeding bulls. Present systems 
of pro'snding improved bull^ have not been entirely satisfactorj'. Many government 
bulls are turned loose and soon beccuno vieion^., useless .tiiim'nls. Others arc tied up 
and fed at government’s expense but are little used. TJicy become fat and lazy. 
The maximum number of sortnees permitted is usually stipulated. Many cow . 
owners arc disappointed after a long waUc leading or driving a fractioua nnininl. 
Often cows come in oestrum in large number as the season changes. The first to 
bring his cow is fortunate ; the others must seek inferior hulls. 

, Artificial insemination centres need not he expensive to set up and operate.' 
Three men, two_ bulla aud a quiet cow could care for all the erws in rn area five miles 
or more in radius, especially if bicycle delivery is ufcd. One man shor Id pre- 
ferably be a vctoriiiary graduate with special training in artificial insemination 
and the other two trained cattle men. A shed for keeping the animals, a small office 
cqirp''d w’th a laboratory, and a breeding rack should bo provided. The other 
equipment used need not excededas Rs. 100 in value. Thie would provide.for the 
artificial .vagina, glass speculum and applicators, a large tea kettle and smsll stove 
arrd a few bottles, test tubes, "cheinicalsj etc. Valuable additions would -be a 
Barcroscope and 'a mechanical refrigerator.: - 

These inaeminationeentres could profitably^-be attached to veterinary ho^itals, 
cooperative milk collecting unions dr^overnment or military farms without much 



'aAiitional expens©. Sia£cs times could l>6 fixed fox the daily- irseminataon of cottv 
O ne collection, would suffice for each day end by vj irg the bulls alternetely it would 
seldom be necessary to use a bull oftener than twice a. week. 

Young bx7lls should be used to begin the work. ^Thoy should bo trained as 
described in ‘Indian !Faxming ’ Volume VI, Ifo. 11, November 1945. The bulls 
require exercise daily. This can be given in the form of light cart work or if nothing 
better, the bull can be led several miles each day. Wlien the public see the bulls 
and find they can have their cows impregnated promp.tly', no matter how many cows 
are in oestrum, and especially after they see the resulting calves, prejudice against 
the method will disappear. A campaign for the castration of soxuh bulls should 
accompany the introduction of insemination centres.*- 

The saving in breeding bulls needed to serve an area and the resulting rapid 
improvement in the cattle should more than pay back the cost of running these 
insemination centres even though' no fee :s charged. We charge Rs. 4 for urban 
cows and Rs. 2 for village animals and have no trouble in collecting these fees. It 
is essential to see tluit no extra gratification is collected by personnel at the centre 
and that the public receive courteous, prompt service. 

Rurther research is necessary to determine the best method for the preservation 
and transportation of sperm under Indian conditions. There are indications that 
the sperm of zebu bulls will not survive long at the temperature of melting ice 
as will the sperm from bulls from colder countries. It is possible that the dihition 
of the sperm with proper buffers will make it practicable to ship it in thermos flasks 
containing ice. , ♦ 

.■VTe have tried the use of a clay hooka base conteining cold water for transport- 
ing the sperm on rail trips. An attendant puts sms II picc t s of icc from a thermos in 
the water from time to time to keep the water at about 40 degrees to 45 degrees F. 
The cotton -plugged teftt.-tubc of speim held in the top of the hooka base bj' a 
rubber stopper. 

Once Wo have the solution to the store ge and transportation problem, insemina • 
tioii out-stations can be set up for from the bull stables and ficsh supplies of f poim 
can be secured regularly from the centres. The pos^bilities of rapidly improving 
the quality of the average cattle in this country arc tremendous. 

- APPENDIX IV (l) 

* >, 

(c) Db, R. B.SiNGfii, AiviMAi-GENETicisas D. P., Livestock Reseaboh Station, 

3lAUntjRTKtJNr>, Muttba. 

. ■ The exigencies of the war liave greatly reduced the number of the cattle In ,every 
country. For the normal supply of the milk, meat and draft, every possible effoit 
" is to be made toward.^ the development and improvement of livestock production^-. 
Artificial insemiriaiion is considered to hold a very gi-eat promise foj* animal improj^o- 
meut within a short period. Waddiugtou (1942) regarded aTtifi^iaHnsomination as 
q£ enormous potential importance for the immediate post-VTr reconstruction of , the", 
dcyastated’areaa of Europe. A report prepared by the allied -agricultural experts 
and considered by the Technical Advisory Committee on Agriculture (1943) reveals 
that the-supply of good breeding animals in Europe and other countries of the worlds’ 
will be one of thegreatest difficulties. Russel (19,42) considers that in. solving -this 
problem, userwill no doubt be.made.of 'artificial insemihation. 

. In India the problem is much mWe' serious' than in many other countries.in- the 
wofld. Bvenbeforethe war thesupj^ytof gooij bulls wag very. small or in other Words 
^^gbgBnt. A calculation of the iignr^a by .Nv Crr'Wiight in his “ Report on the 
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devolopmont oF tlie catllo and dairy indn-itrlcs of India ”, 1937, revcata lliat t1icl:c aife 
alsout 3,500 females ns against one njjprovrd en1t.Ii* bull, l^or ibis problem as 'well 
as for the improvement of the Hvcbtock in India, tbo recourse lia.s to be taken to scien- 
tific methods of breeding and particularly to artificml inscmiiintion. 

Onty recently this method was bcg\in to be cmjiloycd on large scale in some of 
the countries. Successs gained in Hussia townrds the improvement of livstock by 
the iisc of artificial insemination has drawn the nilcntion of the people towards it. 

In the CJ. S. S- R in 19.30 about 20,000^co\vm wore nrtifinially inseminated. 
Within 8 years, the work speeded up to GO times. According to Neumann 
(1939) 1,200,000 cows were inseminated in 1938. By this method in one dis- 
trict where 160 bulls wore formerly required by the natural method, 37 bulk impreg- 
nated 8,000 cows in 1935. 

This method has been widely used in sheep breeding in Pussia. Ozin (1939) 
Btatca that in 1938, 14,600,000 owes were artificially imscininatcd involving the use 
of 41,274 rams with an average of 280 ewes per ram, whore as for natural mating near- 
ly 250,000 more rams would have been required. Tliis practice is being ii.sed in other 
animals like jiig, dog, rabbit and poultr 3 *, ole. 

In Denmark this praetice was started on large scale in 1936 (Sorensoz> 1938) 
by only one cooperative brooding society of dairy farmers. By 1941 this number 
had increased io 86 associations with total of 200,000 cows. 

The U. S. A., artificial inoomination hna been used for sc vornl years in a few largo 
herds of cnttic and on large horse breeding farms. It was considered by Bambert 
and McBlcnzic (1940) that this method will he confined only to the herds which arc 
large enough to employ the services of a technician. But with l.ho improvement in 
technique in the last few years, the application of tliittmcthod has been made possible 
to the advantage of general ptiblic with small herds. Trimherger (1042) stated that 
in 1942, 4 associations existed for this work in Q. S. A. 

Perry and Bartlett reported (1946) that 6 cooperative breeding associ.ations 
have been working in Now Jersey with 3,700 memhors and 16.000 cows. The associa- 
tions own 40-45 bulls. 

Pegarding the inerce se of milk joeld by the use of this method. Perry and Bartlett 
(1944) reported that the records of 112 members of throe artificial inse'hiination 
associations showed that uvot.'igc milk yield of 120 daughters produced hy artificial 
insemination was 9*3% greater than that of their dams and the fat yield 1*4% 
greater. Records of 104 natural daughters from the same herds show average yields 
slightly lower than those of the 120 dams. 

In Great Britain stops are being taken for the practical trial of artificial inscmhitf^ 
tion of cattle. Some of the cattle breeding societies .and farmers’ cooperative societies 
have taken np this work on largo scale. 

In addition to the work on the application of this subject, researches are being 
done in the Dniverbitica and other institutions of these countries to improve tlve 
technique of collection of semen, its dilution end preservation and the insemination 
of the female. Therefore centres for the training of the personnel. 

The whole work on artificial insemination in India before 1 941 can be summarised 
as a hobby of a few teachers and field workers to exhibit the collection of semen and 
its introduction into the female genital tract. 

It may be said that India made the first attempt towards tliis subject when the 
appointment of Assistant Research Officer, Artificial insemination, at the Indian 
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Veterinary Reaearcli Institute, Izatnagar wa a made. Later on tlie Punjab a Iso started 
this work with the appointment of Animal Geneticist in 1943. In the United Pro- 
, vinecs, the Agricultural Institute, Allahabad, ha s been practising artificia 1 insemina- 
tion on some of the Institute animals for some time past just to teach the students 
about this method. The U.P. Government made the first attempt towards it in 1946 
' when an Animal Genericist was appointed. At all these centres experiments are in 
progress to perfect the technique of artificial insemination, for Indian conditions. 
Attempts have been made with success at Izatnagar, Allahabad (lP46)aDdatBh^ari 
to arrange for the technique to train the bulls to mount females not on heat and to 
ejaculate into artificial vagina. This method provides pure semen with sound 
sperms. At Izatnagar the method has been applied in Hariana. hill bulla and 
Murah buffaloes. At Allahabad Sindhi cows arc treated and at Bharari Hariana 
breed and Murrah buffaloes are taken. In all these breeds the artificial insemination 
has been successful and has given high percentage of conception. 

Vaidya and Bhattaoharya reported (1946) about the results obtained at Tzat- 
nagai. The results show that cows have been impregnated with semen preserved for 
six days, huffalloes for three days, and sheep for seven days. Cows, she buffaloes, 
ewes and does (goat) have been inseminated successfully, using l/22nd, 1/1 1th, l/40tli 
and l/20bh of a single ejaculation. Thej'- have found in one case that a cow was preg- 
nanli by the use of 1/GOth of a single ejaculate. The percent»‘> ge of successful impreg- 
nation so far obtained in the experimental animals at Izatnsgrr is 79 in cows, 80 in 
goats and-100 in ewes. It has been reported that overall percentage when theanimale 
belonging to villages in the vicinity of the Institute are included, is 71 in cows, 63 in 
goats and 76 in ewes. 

The artificial insemination work has been extended to villages near Izatnagar. 
The cattle are inseminated in some central villages where they are collected. The 
Civil Veterinary Hospital, Bareilly gets stored semen frem the I. V. B. I. Izatnagar 
and collects cattle on heat from the town and neighbouring villages and inseminated 
them. After achieving a success at the hospital, a few centres are going to be started 
on the roads running out from Bareilly in the radius of about 12 miles. The cattle 
on heat will be collected on these centres every day a n d a ma n on cycle vuth requisites 
will visit these centres and will inseminate them. 

At BharaTi,.the attempts are made to get the cattlp onTieat from villages for this 
work and they are inseminated at the Government Cattle Farm . 

V 

The Indian Veterinary .Besearch Institute has opened four regional centres In 
different parts of the country to find out the utilitity of this method. 

The comparison of the work in India with those in the countries referred to above, 
.will indicate that artificial insemination is only in its infancy hero in tliis country.. 
>^But the results so far obtained arc encouraging ard demand the extension of this 
work. It is too "early to use this method of animal breeding on large scale ip^ this 
country for the following reasons : — *' 

(i) lack of suitable workers, {ii) small herds of cattles cattered over such a large 
area (m) lack of adequate facilities for transporting semen {iv) lack of education 
in farmers and their prejudices against any new system, (i>) and above all the absence 
of sound cooperative Kocietics amongst the agriculturist, which have beenthemeans 
of success for using this method on large scale in foreign cojuntries like Denmark, 
Buasia and America, etc. , . , - ’ 

The following proposals are made for the extension o/ the practice of Artificial 
insemination ; — 

1. To provide facilities in the leading'JnKtitutions, Yeterinary Colleges au^ 
Univetiiitlep fPl the teoojiing of tide subject, • ' ' 
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2. To Bfcarf ati least one or more centres in every province and State in order 
to perfect - the tccliniqnc of artificial insemination accordiiig to the local ncede. 

3- Centrea slionld he started in cverj’’ pro\niicc ai^d State for using this method 
on large h''rdi of the farm a a well as for extending the work to the surrounding 
villages- . - ’ 

4. Trial shoiild be made for the transport of the semen on the roads lending to 
villugcB and centres fixed where the surrounding villages may brij'g their animals 
on heat and get them inseminated; in this connection it m.''..y be pointed out that the 
semen used must be from an approved bull to ensure good progeny which will have 
groat effect iji the future development of artificial insemination in villages. 

5. !For the rapid extciision^of worlc in the Indian conditions, it st ems advisahle 
to find out suitable media by wliTcli the animals may bo brought, on heat ndtliin the 
desired period. The work at JBharari (Jliansi),totvaTds this line, gives qititc encourag- 
ing results in the ease of cows. It will also create confidence in the villagers about the 

- efficiency of the staff and the success of the jiroposcd artificial insemination-, in which 
thdy doubt very much. 

6. l?or imijroving the technique of artificialinscmiiiation, rt searches should be 
carried on about getting accurate infoi-mp.t.ion regarding the various reproductive 
physiological processes in the Indian Parm animals. 

7. The expenditure at this stage for all t 5 ’’pes of work in this connection should 
he home by the '.Government and the organisation should be in tlie hands of the 
Government or responsible institutions hke the Dniversitios and the Colleges. 

8. Every attempt must he made to avoid uncontrolled development of this sys- 
tem and^to avoid pit falls. 
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■ - APPENDIX. IV (1) . 

(<?) S- K. Sen, Animaz. Husbandry - Oeeioer, Bxhab. 

Probably no discovery in the domain of animal breeding has evoked so much 
interest and received so much publicity as artificial insemination; C Ne-vertheleas no'- 
one can have, any doubt aho-ut the achievements of this proces^of breeding and the 
far. reaching, results so far obtained thfongb its. application in animal breeding. . - 

The ^spectacular, achievements' secured by the sustained use of this .method 
of breeding Russia and other countries .have, attracted the pltentioji of the worlds 
jaartienlerl^ those ipteresfed ip liye^tock ipdyetijp^, to - the- ,^ 9 ESihiJitieB-pf a|>eed^ 
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imjjrovenlent’ of livestock. Tte fact that artiflbial bxeeding hblda out imTo ense possi- 
bilities id India, where bull production and maintbnaace are too expensive in com- 
parison with the economic status of the rural people, cannot be over-emphasised, 
and it is with the realisation of the obvious results thkt a beginning has now been 
made in this, direction by setting up a number of Artificial Insemination Centres 
by the Indian Institute of Veterinary Hesearch of the Government of India, with 
the funds assigned for Grow More Food Compaign. Although this investigation has 
been launched for the present a short-term measure under this compaign, yet the 
results of artificial breeding will not assume any appreciable magnitude for sometime. 
The compaign is due to expire in February 1947, but it is e3q)ected'that these centres, 
which have been opened as a result of hard labour and considerable preparations 
imder various difficulties, like training of personnel, want bf equipment, etc., will 
continue to function as a permanent appendage of the Indian Veterinary Hesearch 
Institute or as post war schemes ‘of the Provincial Governments. It is essential 
that opportunity xdust be given to complete the studies taken up on the problems 
afiecting the application of artificial insemination and that esdiaustive trials must 
be made on the means evolved to overcome the problems of storage and expeditions ■ 
transport - of semen. 

It is not intended in this note to deal with the early history and the successive 
development of artificial breeding, but to indicate briefly the experience so far gained 
in the application of this' method in this province 'and to set forth suggestions for it’s 
wider use under conditions obtaining in this cormtry. 

One of the centres mentioned above is located at Patna where the concentration 
of cattle and buffaloes is fairly large and facilities of a Government farm are available. 
The work of artificial insemination actually began, -under an Assistant Besearch 
Officer, from December, 1945, with two young Tharparkar bulls lent by the Govern- 
ment Cattle Farm. Due to the want of equipment and other facilities, the work 
has not been without frequent interruption. So far 682 cows and buffaloes have been 
inseminated. • 

The cattle owners of this area-,, both educated and illiterate,- possess in varying 
degree, a strong sentimental^ apathy to artificial- breeding. - Conservative ideas 
peculiar to jural -people of all countries and opposition to new ideas are largely 
responsible for this development at antagonism. They fear that the .process being 
an imnatural one, cows .become , sterile or develop uterine diseases, that they do 
not get physiological or sexual satisfact'on, and that - jmilk -yirfd -is interfered \vith. 
They admit that there is no potitive evidence or proof in-support -of their appreh'en- 
, -sion.' These objections are often forcefully put forward when they argue that .the 
■ cows belonging .-to. Government C&^le Farm a^e riot subjected to artificial irisemiria- 
--tion. Their" crintention is that, 'if artificial inseminatiori is necessary for improving 
Uvestook, why it is not praritised on cows of the - Gbvermrierit Cattle Farm. ’There 
is another section of people who keep breeding bulls and charge fees ranging between 
- Hs. 2/- and Bs. 4/- per service according to the l^e and breed of -the' btUL The 
attendants or .cowmen accompanying the cows requiring service receive a’ cgnamissiou 
of 'annas-/8/- to Re. 1/- from.the'‘bull-Keepers. The popularity of-the Ttusemination 
.. Centra, -where^.rio^ fees axe charged and no' commissiori paid, naturally amounts 
to financial lo'ss to these' people. The c'omhiried opposition' of all. these people and of 
the illit^ate owners, who object to" the use bf rubber and metal instruirients, requSxe's 
- elimination by vigorous and sustained propaganda- through deyelopmentcl ttaff. 

argument's in favour of artifihioi irise^nation are however, the posi- 
tive visible results ^'ho^ng the percentage, of. Enccessful inEcminVticn and the. size 
and quality .of thb progeny. ‘ 
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Apaxt from tlie pxoljlemB stated alaove, tlio distance a cow lias to travel in order 
to xpacli tlie jAjtifioial Insemination Centre is a distinct disadvantage. Cattle breed- 
ers in this part of tbe country arc general farmers, and they do not have sufficient time 
or inclination to pay individual attention to their cattle. Oestrum in cows is not 
often observed, and the village scrub bulls on the spot get the first opportunity of 
sei\ic6. To an average cultivator, a buH fs a bull, irrespective of Jiis quality, breed 
or sire. Even intensive, instructive propaganda will hardlj'' make sufficient impres- 
sion on the majority of cattle breeders unless the operation is actuall}’^ demonstrated, 
f! c it is necessary to conduct demonstrational inseminations at selected villages, after 
prol minary negotiations with the cattle owners. So far many cnquirie.s have 
beer received from far and near in response to the press reports, announcing the 
opening of the Artificial Insemination Centro at Patna and describing tha utility of 
artificial breeding. These enquiries mostly deal with the possibilities of inseminating 
cows not conceiving out of normal service. The other difficulties experience at this 
centre, which are of course avoidable under normal condition, are the lack of necessary 
equipment and appliances. Due to the scarcity of scientific appliances like micro- 
scope, refrigerator, etc., and non-availability of many otl era, brought about by war 
condition, tbe work is often interfered with and continuiry is not maintained. So it 
is essential to provide all the necessary equipment from the very early stage. 

To achieve any amount of reasonble success, it is necessary to enlist the willing 
co-operation of the extension staff as well as of officers and men of Co-operative, 
■Rural Development. Agriculture and Revenue Departments. Their help and in- 
fiuence. in carrying on active propaganda work in rural areas are of great value for 
extension of artificial insemination. 

Inspite of so many factors operating against the use of artificial insemination, the 
centre at Patna is inseminating, on an average, 4 to 5 cows and bufialoes a day, and 
at this early stage this figure can he considered satisfactory. The reason for this 
attendance is that a great prercentage of village cows do not easily conceive through 
ncrmal ‘•orvice, as^ they are believed to-* suffer from ^'temporary sterility” 1 "When 
a rumbor of services 'by -rillago bulla does not produce any result, the p-wners show 
their keenness^ to give a chance to artificial insemination. Cows suffering from other 
forms or sterility due to physical malformation and physiological causes are also 
brought to this centre for -treatment. The ” -temporary sterility ” appears to he 
quite common, and it -will he interesting to investigate its causes. It seems probable 
that -this infertility is due to malnutrition, resulting from the absence of -vitamins 
and also protei^ m their food. At the cenfre these cows are inseminated and o-wners 
are given instructions to improve the plan of nutrition by better feeding. 

Dulls so far used at this een-fcre are of the Tharparkar breed reared on the Govern- 
ment Cattle Parm, Patna. These animals ore hea-vy and phlegmatic, often ha-ving 
pendulous sheath. Snlls of these typ e have been observed to be very slow even in 
nor m a l seirvice and often they refiise -to serve. Training such h-uUs for semen collect- 
tion has been found to he more difficult -than the active types'^ like Hariana. Semen 
collection of such bulls -with anocstrous cows is not possible. Similar difficulty ha^ 
been reported by Daubney in East Africa with SabiwalbuUs. If such heavy or slow 
breeds are to bemused, it will be an advantage to try out mechanical or other methods 
of Semen collection. In order to popularise the application of artificial insemination, 
it is ad-vfgab/e to use fighter breeds bulls wMcb are quick in service. 

. - f j' ^ 

Two IMmrrah buffaloes bulls have recently been added to this centre, and in- 
semination inh-offalces has just started. The definite mating season in buffaloes 
-mil pro-vide a good opportunity to inseminate a large n-umber of animals -within a short 
in'* Mcval, which, -will allow a thorough atady of this nrocess in -this species. It seen^s. 



that tlte noinaat amotmf; of poncentcatcsS aUo\7^ to .the young bulls on the fotm is 
not adequate when they are^ed for semen colleotion. They quickly lose condition, 
if not properly fed. Therefore, it is advisable to keep a careful watch on the feeding 
of the bulls used for artificial insemination. The study of the effects of feeding on 
the quantity and quality of semen will be an appropriate subject for investigation. 

So far .experience nained at this centre has provided sufficient encouragemenf' 
to open additional centres at Dinapore and Banlripore which are about 4 and 7 miles 
away from the centre respectively. These centres are attended every day by the 
Assistant Research- Officer, and semen is carried in a flask packed with ice. AVhile 
the A. B,. O. is present at these centres all the cows brought there are inseminated. 
Unless a whole-time trained assistant is stationed at each of these places to attend 
to the cows at aU times of the day, the success of these centres will only be partial 
It is not possible for the A. B. O. to be present at all these places in the same mom- 
ing. 


The colleotion of semen, its treatment and transport will have to be simpHfied, 
to suit the local conditions and manner of transport. The viability of spermatozoa 
under normal temperature, pressure and humidity will have to be studied, with a 
view to prolonging their viability. For wider application of artiflcial insemination, 
it seems that a chain of insemination centres with their ramifications must he set up 
and this must he accompanied by all kdnds of intensive propaganda among, the rural 
cattle owners. The possibility of the formation of breeding societies in order to en- 
lighten the outloolc of cattle owners, to gain confidence and to explain the economic 
.consideration .of artificial breeding must be explored. The problem of transport 
and preservation of semen will, no doubt, gradually improve, along with the post 
wax develppmont of quicker communication and air traffic. The use of earner 
"pigeons to carry tubas containing semen may prove useful. . The necessity of re- 
frigerating appliances for storage in rural centres cannot be overlooked, especially 
where electricity is available. With the extension of electrificiation of rural areas," 
-as envisaged in the post war developmental plan, will be of considerable help in 
-opening larger number of such centres in villages. It must also he emphasised that 
the authorities concerned and the public will have to exhibit patience and not expect 
quick results as often demanded of research or investigation schemes.. The success 
.of such an enterprise will largely depend on the ability of the staff employed to inspire 
confidence and -to show positive results to the cattle owners. 


Recommendations ---. — . , • 

(1) .To overcome the difficulties enumerated .above Tsifd^^^ffioilifcaW the ex- 
• tension of artificial breeding vis a vis the experierfeo so far gained, following xecom'; 
■ tfiondatiCns arc made. ' , " " " . - 

1. (a) The staff appointed for artificial. insemmatiem '''should be very carefully 
’'selected. They should not only .receive inteasive and' sp^scialised trainiagi but hiust 
possess' untiring patience and perseverance to face difficulties and opposition in order 
problems which confront. them in their routine work. In order to obtain ser- 
vices bf sugh mesn, it' is strongly recommended that attmetive scales of salar v- must 


(6) At the initial stage Intensiyo- pr^Agliuda tlurougli 
hand-bills, cinema films, by lectures, actual dembfisfcation and by inobilo in^^^at^ 
ing units will be of groat help in populafising artificial brseeding in rural areas. Help 
and active co-operation from'the staff of Vetorinajry.and'Ajgrioulture arid other depart- 
ments should be sought for propaganda work. It is necessary to publish evorv month 
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figures showing thenumhor ofinsemination fibtfo'in the form 6f a jpress reJpoH and alsb 
include in it the names of now centres opened. Itndio talks oh artificial insemination by 
prominent men who ate able to inspire confidence, will help to dispell misapprehen- 
sions. 

(c) Although animals belonging to Government FoTm do not require artificial 
insomination,_yet its practice has got a great propaganda value to the cattle owners 
in general, in so far as it removes a good deal of prejudice and makes them believe 
that artificial insemination is not harmfuL 

(d) At the initial stage of this .scheme bulls of active breeds should be used, 
BO that time is not wasted in semen collection. 


(e) Insemination should be carried out in villages after making previous arrange" 
meuts with the owners. Such insemination at random trill greatly facilitate" the ex- 
tension work in those areas where successful insemination has been made.- In areas 
whore bufialocs predominate such random insemination would bo highly desirable, 
especially because tho "breeding, season in bufialocs is well defined. 

(/) When any new centre -is opened, there should bo a whole-time assistant to 
attend to anunals which are brought for insemination. If for any reason- animals 
have to bo taken; back without insemination the centre will never be popular. 

(ff) Arraugement" must bo made to secure necessary equipment before a centi"c 
is opened. 

(h) Hcseareh must be conducted on simplifying the methods of store.g'', trans- 
port and viability of semen. ^ DUiation'of viability- in normal temper atuie, pressure 
and humidity must be studied under various conditions with a view to prole need 
preservation. x-. o 


2. (a) E^nsion of artificial breeding at this stage should proceed slowly and 
frequent modifications m the operation may have to be made from time to time in 
the hght of experieuoo gamed. There should be, no doubt, a central station with a fully 
equipped laborato^ and staff where routine problems can bo investigated ond solved. 
A net work of seller units, with necessary equipment, should be opened at all import- 
ant vetermary hospitals and hiccding farms. 


(6) These ^rts should 1« located in or near abouf-the areas where the concentra- 
tion of anmmls is large and where breeding and-milk Recording schemes are in operation. 
At these units semen coUectiqn should be done and semen kept in preservation. From 
these centres semen shoifid be carried in flask to outlying centres within 10 to 16 
miles where a trained stockman should be stationed. The stockmbn will be required 
m his duties to approaoh^the village cultivators ond apprise them of tho bene- " 

fit of artificial breeding and collect suitable animals .for -’ insemination every day. 
c^reT - ■ namher of units can be multiplied, until the entire field is 


*11 ^ t jdume^B, between tho centre and the outlying centres 

-wiUvbe ayoid6d_ by using hoxning pigeons for. carrying semen.from the centre to the 
outlying- pomt. ' - v,' ^ 

(d) Efforts should.'be made to .form village breeding societies where main’ pur" 
pose shoifid.ba the propagation, of the artificial insemination. 

(c) "^ere artificial insominatidn- work- is -^contemplated, liiveslock Improve- 
ment Act, providmg for compulsory- castration of somb bulls and licensing of bulls 
should be enforced.- - 


r . ^ the - post -.war . devel^montal plans, provision sboold be made 

° ^^ihcial' mseininatioa- centre -wifdi its* sub-centres and units/ as 

proposed m--this nptCi •' 
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APPENDIX. IV (2; 

TO CONSIDER THE SCOPE EOR INCREASED DUCK AND GOOSE PRODXJC 
TION. TTTE AREAS SUITABLE FOR IT AND THE STEPS THAT 
SHOULD BE TAKEN TO ENCOURAGE IT. 

a) By S, G. Iyer and Mohd. Athar Adi, Poumhy Research Section, Indian 
Veterinary Research Institute, Issatnagak. 

India and Btinna contain about one-fift)i of the world’s recorded duck popula- 
bion and the total value of ducks and geese in India has been estimated to be one 
arore of rupees. Duoks are primarily raised for pi eduction of eggs, and except in 
aities the demand fdr birds for the table is not much. Ge-'-so are found everywhere 
in the country and for table they are considered excellent. On lands with plenty 
of grass, geese do very well and need no special food. For keeping a lawn clipped 
geese are ideal. 

Duck raising. 

Breeding and rearing of duclcs under Indian conditions is u jt at all difficult, ‘ 
indeed it is easy to maintain them. To constiuct a proper house docs not cost much, 
groimds are cheap, tanks, ponds and rivers are numerous and, therefore, there is every 
scope for developing this branch of poultry industry. Ducks do very well on any 
soil provided' they have access to water. Riuming water is the best but tanks that 
do not dry in the .hot months wiU serve the purpose. Ducks can be reared in areas 
vyithout tanks and ponds by giving them a largo vessel with wa.ter so that they may 
bathe. In w<Jstem countries ducks are also kept away from water, but in India it is 
usually the practice to keep ducks mostly in localities having surface water. The 
initial cost for the production of ducks is usually not small, but the money recov'erey 
by the sale of eggs and surplus stock is easily four times in a year. These days im- 
portations of poultry are somewhat difficult and tho best ducks are, therefore, to be 
seen in zoos at certain provincial headquarters. Ceylon used to import large nrunhsrs 
of duck eggs from Madras hut this trade is almost extinct owing to the import duty. 
All the domestic varieties of ducks are said to have originated from the Slallard or 
wild duck with one exception,' tho Muscovy which is native of South America and 
descended from \^ld ancestors. Eggs of wild ducks wore collected and hens used to 
hatch the ducklings which became fairly domesticated and this is belicvd to have 
taken-plaoe in Europe before the Christian era. The present day varieties are obviously ' 
produced by cirdpsing, lu Western.' countries until 60 years ago ducks were kept 
for their table qualitiesj- since then the higher producers bf eggs have become popular. 
But in India ho^jiropef method of breeding and roaring are adopted, as a result ducks 
that we see in ’ the mSarket arc deteriorated birds. 

-Advantages of kee'pimg ducks. . " 

^ Time has come to regard duck farming as an essential corollary to a' suco^sful 
agricultural cntdrprisel The' duck offers comparatively greater profits, as'they, in 
India, are said to be less susceptible to poultry diseases than the fowls, hut recent 
efforts by>the Central Command to increase duck, production in Bengal, Central 
Province and other parts of 'Ibdia have shown that^heayy- mortality among these 
birds is all too common. ' In fact it is sihgulqrly free fobm-mosb diseases partio'iJarly ‘ 
Ranikhet disease which’ has proved a stumbling block to ’the, poultry industry as many - 
farmers’ have* had to wind up business onc3..t£ie disease .kas visited their promises. 
p'jLcks also lay ifiofo and larger eggs, for inSitanoe,.the weight of 63 eggs laid 'aunu- ' 
ally by 'a ’desi hen w5uld%3“ab’dut 6 lb. comp.4rbd wiCh'90 eggs laid- by a duck which 
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would weigli. 12*6 lb. or wMcb. is two and a half tims the woi^t of hen eggs, lii 
Burma ducks are estimated to lay 180 eggs annually and the hens only 40. It is 
well to remember that tlie net profit txom a laying hoh or duck is not obtained only 
from tbc number of eggs laid but it depends upon fertility, hatchability,.rearability, 
mortality in all stages, susceptibility or resistance to disease, longivity, breeding abili- 
ty, percentage culls and proportionate cost of busing. However, of all species of the 
feathered world ducks excel in each of these characters. 

The properly bred duck is highly fertile. It is easy to hatch duck eggs in incu- 
bators, although it takes 7 days mote than hen eggs. Ducks grow quicker than other 
type of poultry and come to lay at a relatively much earlier age. Mortality duo to 
non-t.pscifi .0 causes is stated to bo insignificant, generally the result of accident only. 
They allow a margin of abuse and ignorance in management that no other creature 
in the farm will permit. 

Owing to the important role played by snails in the life history of Trematod 
infestation of large animals, the modem practice in regard to the control of this para- 
site is to rear ducks on lands intended for cattle grazing. Duclcs can bo used for 
manuring arable fields and heavy crops are obtained in Western countries after their 
occupation. 


Bye-products 

The feathers realise from 1 — ^2 Hs. per Ih. or roughly 4 aniras per duck and should 
cover cost of plucking. In Western countries consignmonts of all white feathers 
realise the best prices. In some areas the manure can also he sold or it can be given 
to the cultivators in return to the litter. Owing to different prices the downs (fine 
feather) and the feathers must ho kept separate. 


Fr^udice against duck eggs. 

It has often been said that duck egg farming offers no prospect of success as it 
i^y prove difi&cult to sell eggs product in largo numbers. Duck eggs have a dis- 
tinct flavour of their own rather too strong for the ordinary palate, and, therefore 
they arc not much in demand for table use. However, in this connection, we 
would like to state that there is nothing unwholesome in the duck eggs. They are 
larger, better shelled and of greater density than the hen eggs and possess almost the 
same biological value. 


note here as to how this imdesirable flavour in the eggs and 
_i^en cvelop^and how they can bo eliminated by improved living conditions, feeding 
an -manj^ment. Ducks have au especial weakness of sampling all the foul water 
. probably there is something in such material that satisfies a crav- 

by the bird’s, natural appetite. This is most.\saiiesiTable.from 
if the birds are given good food whiclr'dd^s' 'not conta{fr*any 
. . , ° ® ingredient and are allowed to drink clean and wholesome water, cer-’^ 

PToduos sweet and mild tasting eggs to. the satisfaction of an average 
er. Duck eggs can be readily used in the preparation of cakes, etc. 

- Production and demand. 

matter to, dispose of the surplus drakes. Some people do not like 
-inrl ■na-r'ha-n'a gcncxal Complaint bsiug that the flesh is too strong in taste 

f»er ^ stated above, in natural conditions the duck is a .soaven- 

treat oiir water and. paddles. If we treat ducks in.tho same way as wo ' 

that of the ^ reason why both the flesh and eggs should not bo mild as 

that Of the chicken. It is urgently necessary that these facte ar e made known to the 
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public by demon strAtion and propaganda, tbe prejuduce will bo sbalcen off and the 
demand of tbe table ducks will soon, bo on tbe increase. The socord world w'ar bas 
no doubt contributed a great deal for the popularity of duck meat and duck eggs in . 
the human food in this country. 

Localisation of dvcje production. " 

Unlike the fowl, which thrives equally well in many parts of the country, the 
duck is.defiriitely more sensitive towards its environment. As they are semi-acquatic 
birds by nature, they prefer wet and muddy conditions, tanlcs, livers, ponds and deep 
paddy and jute fields. They thrive in areas where they can pick up Averds, plant 
roots and other foods including small fish and snails.. DucJt farming is, therefore, a 
decidedly r^ional subject. It is at its best in the east and south and west coast of 
India, whore there is abundance of water. Ducks are almost absent in dry areas 
like Hajputana, Baluchistan, Central India States, Sind, Cutch and Kathiawar, while 
Elashmir has fai ly good duck population. The last three areas, with the exception of 
Kashmir of cou^'se, have great length of sea coast, but they do not possess muddy 
conditions necessary for a successful duck raising. 

A survey, carried out recently by the Central Marketing Department (Kig. 1) 
indicncies thatT. avancore, Cochin a d Madras and Bengal ore the places where rtmi- 
aquat'.G conditions prevail and ducks are being raised in large numbers in 
tbcoe areas. The specimen of ducks produced is regretably undersized. 

There are also other vast areas in the country ; their usefulness for raising ducks 
has to bo explored. For example in certain parts of Bombay Presidency where 
natural conditions are quite suitable the duck population is sparse. Attempts could, 
however, be made to introduce raising of ducks in such areas and other possible cen- 
tres such as canal irrigated tracts of tbe Punjab. It is, however, necessary that small 
scale experimental trials should first he made to gain experience of local problems. 

A survey carried out by the Central Agricultural Marketing Department indicates 
that the Madras Presidency produces as much as 40*9 per cent, of the total duck„ 
eggs in India, and Bengal about 34-4 per cent. The United Provinces produce only 
6' 6 per cent, whereas the provinces of Bihar and Orissa produce 3*4 per cent, and 
2 *6 ppr cent- respectively. Amongst the Indian States Travancorc produces as 
much as 3*8 per cent; of the total duck population. 

The production is concentrated on east coast and extends throughout the _ west 
coast of Burma. Tbe propduotion is also concentrated in certain parts bf 'feengal 
especially the' east and the Idalabar and Central Travancorc. The Unitt^ -Provinces^, 
and North Bihar also are areas of fair production. The production is''^Iso fairly 
intense in thojdeltaio region of Godavari and' Tanjore distriot-cf Madras Presidency, 
Chi,tjaigong' and‘\deltaio regions of lower Burma. 

Number and size .of the eggs produced. 

It has he'en estiioatod that the average production per duck per year in India is 
90 eggs, and 180 eggs in Burma. In Cochin and Travancore an annual production 
of 120 eggs.por duck is adopted for all the laying ducks. In Bengal and Madras the 
annual production per duck is 76 and 126 eggs respectively.- The ducks, under Vil-‘ ‘ 
lage conditions, however, have been estimated to lay much smaller number of eggs, 
and it is certainly duo to improper feeding-;and -poOr .management. ' Purthormoro, 
there is a distinct drop in the production capacity of dv.eks'ih'.the Punjab (50), Sind 
(40), the Central India States (40). The ayorage'. weight per hundred eggs also varies 
from ' 17 lb. in Goohift State to 10 Ih. '8 oz. in Bengal'. 
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Sotne covMYion Indian breeds of duchs. 

Breeds of ducks . — There are several breeds of ducks some b'omg ornamental but- 
of no use in a laying pen. There are about ei^it best breeds and any one of these can 
be profitably kept in this country. The dilferent breeds arc Aylesbury, Pekin 
Rouen, Cayuga, Muscovy, Indian Runner, Qrphington and Khaki Campbell. The 
pure bred birds ever give tlie beat jrcsults and tlierefore, one should invest money only 
in pure breeds,* Some people arc fond of making new breeds by crossing and the follow- 
ing crosses are known to produce the best results. Rouon drake and Aylesbury duckj 
Pekin drake and Aylesbury duck, Muscovy drake and Aylesbury or Pekin duck, 
Pekin drake and Indian Runner duck, and Indian Runner drake and the common 
Indian Duck. 

The common Indian breeds of ducks arc, the Indian Runner, the Sylhet mote an*^ 
the \yhite Breasted Nagesw'ari. 

The Indian Runner is found practically in all parts of India, but in a few places 
they are bred pure. They are remarkable birds in all respects, and were developed 
as the first commercial laying duck in England. As no attempt has been made to, 
improve the condition of breeding and management, it is suggested that every possi- 
ble effort ^ould be made for the betterment of this variety of profitable ducks, under 
Indian conditions. In India, however, the average live weight of a duck and a* drake 
is 4^ lb. and 5i lb. respectively, and a village duck of this breed lays on an aver- 
age 54 eggs in a year. 

The other indigenous type of duck is the Sylhet mete, which is the ordinary duck 
of' the villages in Eastern India. -.An adult bird weighs 3 io 41b. arid under yillag- 
ebnditions it is estimated to lay 40 to 60 eggs a year. 

The Nageswari Duck is found in the district .of Cachar and Sylhet in the Surma 
valley of Assam and in Eastern Bfingfil. An adult bird weighs -3 to 4 lb. and under 
vfilage conditions, however, it is estimated to lay 50 to .GO cggs a. year. The average 
weight of eggs of the Indian breeds is to 2 oz. 

Breeding. 

Apart from the indigenous breeds there ate a number of improved breeds, but 
only in a few places they are bred pure. The best improved breeds for egg production 
are Indian Ruimors, Khaki Campbell, Buff Orpingtons and Magpie ducks, while 
Pouen, Aylesbury, Pekin and Muscovy ducks are also well known as table birds. 

, ' . It is a well known fact that the pure breed always gives the best results, but only 
in a-foyr places- in.India' the ducks are pure bred. So far as crossbred ducks are con- 
cerned-, it has been found that for all intents and purposes the improved Indian Run- 
net and Khaki Campbell drakes mated with.tho coinmon Indian 'Duck produces vexy 
fine layers.' ■ - ' - 

Missioncrics have done some pioneer work'in the South and -in order to impfdv® 
the common d.uck reconuiiend''d as follows ^Mate a strong Tn dmu. R'annier dxak® 
•with fovur large-size common Indian ducks. Select foux large ducks 'df this cross and 
s medium size Aylesbtury drake. The resulting "cross -will bo large 
'T ..''hard^ ducks making excellfmt tabic birds and layers. "VVIieh crossing different breeds 
it is better to separate the drake from ducks ofhiscwh breed and put him with ducks 
of the other breed. ' 

'■ - - breeding must' be carefully avoided and the male bird changed every two 
. -years. Ducks begin to lay -when they are 6 — 8 months old, and, for breeding, the bird 
must be one year old and can .be-bred •until fo'or years of age. 'One drake usually 
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takes four ducks. The secret of success in breeding is rigid selection and breeding' 
firpm only the best. Breeders do better when they have access to swimming water, 
best in the early part of the season. Fertility is sometimes poor in the early part of 
the year and may be due to causes such as imsuitable houses,. cold winds, fright, 
tmdor or over-mating, improper feeding, lack of grain and over fiatness. "When fertility 
is poor in early part of the season, increase the number of drakes and decrease as sea- 
son continues. The season jm western countries is normally 8 months from February 
to September. It should be possible to produce ducklings all the year round but this 
requires considerable sldll. 

In India ducks commence to lay during the rains and keep on laying until April* 
.Ducks lay their eggs dining night as well as morning say up to 10 a.m. They gene- ' 
rally lay anywhere oh the ground sometimes in the water. The eggs should, thc^re- 
fore, be careftilly watched and collected. 

Efforts for improvement. 

In order 'to improve the laying and meat qualities, it would be necessary to up* 
'grade the common indigcnous. duck scattered over the country preferably with pure- 
bred Iiidian Runner and Khaki Campbell drakes preferably under free range condi- 
tions. The Khaki Campbell was produced towards the end of the last century chiefs 
ly by using the Runner duck- crossed with the Rouen and introducing Mallard blood* 
The flock average is from 190' to 200 eggs a year. This is a dual purpose waterfowl 
a good layer and a good table bird. As there is no recognised duck breeding farm in 
India, wo a re afraid that pure-bred drakes may not be procurable at present,- which 
•necessiteto, the ostabhdiment of a Central Duck-raising Farm in concentrated areas 
whore aU scientific methods of duck breeding may be adopted to raise a pure stock. 
-Perhaps one of the regional centres for the proposed commodity stations is Tribund- 
rum (Travancoro State) and in our opinion it would be best to organise an experimen- 

* tal duck breeding farm in this place vHth an aim to maintain 1,000 layers. Added to 
this a similar regional centre for duck breeding may be organised in Fast Behg^'so 

• that results 6btained from the two stations may be compared. 

Fundamental Tesearch into* breeding, feeding, housing and management of duck 
's the estential thing in.th'o developmental operations before launching a country- 
wide programme of work. Specialised -training in duck keeping should also be ar- 
ranged by these stations.' ’ It 'seems at presoM that the foundation stock will have' to 
be imported from abroad, which wiD ;sorve as. a nucleus for further developmental 
work. • ■ • ' . . . . ; • • 

Hatchmg Duoh.Eggs.' ' ' ^ 

; In order to establish the duck industry on a sound basis,- it is very, necessary to 
encourage the artificial incubation of eggs. This will not only result in tHe'prevention - 
of .losses that at present occur under, village' methods" of incubation but also 'permit 
t^'handle large nuinbcrs of eggs at time which is the essential feature of a successful 
iScLuatry^rej'p.iere are, howcVer, about a dozen hatcheries in Burma, which hatch a 
large number of duck eggs." ' -As the hatcheries are owned and managed by the Chinese, " 
the process adopted there is highly artificial arid although they are operating in Biuma , 
from^ a .'long, time, th'e. Burmese., themselves h^Aye'-, not been able ,.to ' mai^r^the^*; 
science and art-of artificial hatching as practised by Chine^. HowoverVin'Tr.di'a 
all the eggs hatched are set under broody he'ns or driSks except few" farms whcR: 
fnnall sized mechanical incubators are. used;, >lt.'will not '.be -out of* place \to mentioh* 
here that [Maminoth incubators in-ali_partB‘df. bodia' iria^-also be used for' Kaitchilig 
l^rgo numbers of eggs.; y-Since no infbmatioii in regard te'.thc various factors of iu- 
BBIOAR ‘ ■ 

. . c ■ ■ ■ ' 
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cutation is available, it is desirable tbat preUminaTy c-xperiirrni alien be trade in 
concentrated areas like Ccebin, Travancore, Madras nrd Bengal ardlbe lincrvlcdgc 
gained diEsezninated to tbe public. Urdcr village ccrdilitns foilhc preEcntitvcnld 
be advisable to recommend tbe traditional ancient meihed of batebirg nrder btn. 
Only six eggs should be placed under a ben. The Game or Chiltegong bens irake 
tbe best mothers for ducldings. Ttvo or three hens ^ould be set at the same time 
and when the ducklings ace out, give each hen from six to eight. 

Succesrful management of ducks. 

It is commonly known that ducks are definitely temperamental, "veiy timid and 
easily frightened. They do, however, become totally upset by the slightest acci- 
dpnt and stop laying for four to fiLve weeks or even longer when frightened. Hence 
every effort ^ould be made to keep them happy and comf oil able. Ab already men- 
tioned they must always ha've plenty of fresh air and water together with sufEcient 
pasture for foraging. 

Feeding of the ducks. 

It has already been mentioned that in Burma the average annnol production of 
.eggs per duck is 180 eggs which is obviously double that of the average in Tndia- 
Though there mi^t, however, bo some difference in the breed or type, the higher 
average of duck eggs production in Burma is probably duo-to careful feeding and man- 
agement adopted there, whereas no systematic methods ore followed in India. The 
most prevalent practice in India is to allow them to pick up tbe kitchen remnants 
and sweeps, drive them to the tanks and ponds' where they remain throughout the 
whole day agd live upon weeds, snails and also fish. However, a few organised duck 
farms in Bengal are attempting to improve the feeding methods, keeping in view 
economics but no substantial results have yet been achieved, and, therefore it would 
be worthwhile to investigate the possibilily of improvement in regard to diibk feeding. 
We wish to ^akcj it clear that the protein level in the duck feeding will have to bo 
considerably increased by adequate supplements, with cheap vegetable and animal 
proteins in order to increase the productive capacity of the ducks in India. The food 
consumption of ducklings beyond the age of 6 weeks is not much and the amount of 
food required depends upon range as ducks are good foragers. • " 

Possibilities of the export of duck eggs and other produdts. 

It is expected that the improved duck will lay larger n umb er of eggs under 
better environmental conditions and good management. As suitable conditions for 
duck raising exist near about the various ports in India, the possibilityof coicmcr- 
oialised farming in these areas, and the supply of duck eggs to the shippers at a tea* 
sonable price must be considered. 

. . In some of the most concentrated duck raising areas, whtno theT production is 
.Cexpeoted to go very high, the desirability of drying of sxirplus eggs may be considered, 
and it is hoped thaknot at a distant future, we may be in a position to place dried duc- 
egg product commercially in a foreign market. We must however, keep the Coun- 
tiy’s deromd first before planning for an export trade. 

_ .The possibility of establishing the frozen and canned meat industries in India 
may also be considerhd. It is well known that processed meat products will not 
find favour in Indian household .and hence foreign markets will have to be explored 
. for the 'expansion of this indu st r y . -As the production cost will be ccmparatively 
cheaper in India aj^-ns'xeffigerated shipping space will bo easily pvailcble after seme 
'time, we may be able to deliver our frozen egg ard meat prcductB,pt any foreign max- 



keb at a lo^ oozop^bibiva prios. B’aadam'anbal rasaaroh iit the e^parimenbal dtiok 
btesding sbation^ in regard to storing and processing of duck-eggs and meat should be 
undertaken. ' . ■ 

In" the conclusion it may be said that duck farming offers a vast scope in this 
country. It may -be mentioned that Gcvemment have given due recognition to the 
improvement of fowl keeping in this coimtry, as a result of which organised poultry 
farms are being established all over, but no attention is being paid to the improvement 
of ducks. We are perhaps aware that the military in India have sponsored 
schemes for the raising of poultry to supply with vital food stuffs and a number of 
duck-breeding farms have been started during the war period. Since the war is now 
over it is suggested that aU the duck ferms owned by the military authorities be taken 
over by the civil administration and investigational work in different directions may 
be initiated to establish this inidustry on a profitable footing as envisaged in previous 
paragraphs, but fundamental research work should bo confined to' the regional stations 
' under the control of the centre. We ate fully confident that the duck industry will 
get the due share in the recently aimounced plan for the development of agriculture 
and animal husbandry. ■ 

' Qeese. 

Geese can be easily kept wherever there is a large field or waste land on which 
- they can run, green grass forming the major part of their food. Unless they have a 
tank or, pond in which to swim, their eggs may not be fertile and the birds will not be 
_ comfor^blo. 

A survey carried out by the Central Agricultural Marketing Department indicates 
thattheuumber of laying geese is small and they are foimd mostly in B^gal and 
Bihar. In India geese are, however, seldom maintained for egg production, as they 
lay relatively few eggs and require special attention and heavy feeding. Sometimes, 
they are kept as pets by the private persons, but they are generally reared for table 
purpose particularly during X-’mas for selling to Ducopeans. 

Nature and J^itoJ^'geesej,' ; • ' 

It is conufiojily Imown that by natture and habit, geese baye certain characterisr, 
tics common to ducks and them distribution is also somewhat similar to that of ducks.' 
The production of the goose is mostly confined to the months of Fobruaryaiid March!- ' 

/ • '.‘They generally lay all the eggs in a clutch and the average annual production of 
eggs for areas where they are commonly kept is 9 eggs per annum per goose, but -it is., 
12-7— 15 per goose for over three-fourths of the area.. They, -however, lay, 26 — 30 eg^ 

• ' in Bengal, Cochin and Travanoore. ; 

Common l»reeds~ of jgreesc in "India.. .... 

The cc^mon Indian breeds of geese are white ^eeae and" brown backed geesg:-^ 
The 'whibo.gg'osq is white all over, .while brown' backed-^ 'goose has.a.-'W^hite belly and; 

• brown winigs'at'bpKcfca and head! • 'The average weight. of a gander and a -goo'se is ,TJ. , 
to 8 lbs. and 6|^ td 7^ lbs. respeotivaiy. They lay in two clutches a yoa’r of 8j J;'o' lo!: 
/' each,. and.they are oxoellont birds for table. ~ ! . , - ” * '!■=.' 

Thera'.ara, however, several. improved varieties. such as tho T6alquae,.,BalbdGn 
and the African gjeae that pan- be kepb'in^India ; apatt frbm theae.tho Indian; geese.'- 
are also'qaifcs nice, bufc.nofc so good as any. of the-improvsd varieties already. mshtiqniM. 

. \ ■ Lasbly^ it" maybe added that since . iTnumb 3r bf-j^obtemsiu honnootion with the; 

improvement of fowls and dubks have got' to- be tackled immedLafelyi! thb question of 



222 


•geeso developmental -work may pend for. some future date. Tt is ■w:ell to . keep in 
view that geese woiild never bo as profitable as fowls and ducks if tliey are to be 
Bnpplicd with adequate food necessary for maint'’nance and egg jnoduction. 

Our recommendations concerning what should be done to promote duck and geese 
husbandry are as follows : — 

1. As there is an undoubtedlj* ^opo for the improv»'m''ni of Indian duclcs 
both in hodj’' size and egg laying capacity, bj* controlled breeding and management, 
the Improved Indian Hurnier and KJiaki Campbell should he us' d extensively for 
upgrading the common Indian duck as it produces a verj’ fine layer. 

2. A Central Duck ITarm of about 1,000 laying birds .sbould bo e-stablish^d in 
a duck raising district, such as G?rivnndrum, for the production of pure-hred drakes. 
A sunilar centre should ho established in Dast Dcngal. TJie foundation stock of 
these forms mai'’ have to he imported. 

3* Where the pronoimced flavour of duck eggs reduces tbeir popularity as food- 
-to a material extent, the economics of clianges in management and feeding which 
^11 remove the flavour should ha studied with a view to overcoming tlie objection. 
In any case, the economics of hand-feeding duclcs should he studied. 

4. The best way of incubating duck eggs in India has yet to he ascertained 
and demands research, hut under village conditions for the present tlie traditional 
method should ho encouraged. 

5. There appears to ho a profitable eaqoort market available for table duck 
and duck-eggs. The best method of storing and processina Iheso products for the 
market should bo discovered." 


V ®®8ional e:!^erimental duck breeding and research stal,ions should be estab- 
lished duck farms bomg given up by the military authorities should be acquired 
lor that puipose. 

7. Fundamental research should he controlled from the Central Institute. 

^ profitable as fowls or ducks, there is no special 

call for their development. 


AFI^EINDIX IV (21 

India showing the production of Duck eggs. 

(A) Assistant Diuector op Aoricot-tdre (Livestock), Bengai,. 

production— Bucks arc best Icept under 
^rshy conditions, provided thoir bouse is kept dry. Tliis is not 
1 " ^^neb such ateas p^o^^do, but also because of tbe ’ 

tbA-poaK ii . ^®d-molluscs, . crustaceans, fish etc. — Ibcy furnish. J^o doubt, 
if non ^ (Indian Rifnner and Khaki Campbell to mention two) which. 

Inn .In 6ssMy, can be diy ’ reared, but even in these breeds swimming w'ator, if pronded , 
TiinL- n fertility, hatchability and rearibility. Besides, the food the birds 

nnoPB the food bill down. W . bile, .therefere, -duclcs c.m be, and are in some. 

1 ... V^^^dor. , dry ’conditions, they arc reared most economically under 

conditions obtaining in low lying areas. . • ’ 

loTir increased production in Bengal — ^Bengal with its hea.vy rainfall, 

■Pni-rl 1 provides excellent conditions 

Tiai+ nf T And, in fact> more ducks are kept in Bengal than in anj' other 

_ iUdlfl. "CCOrdmCf ijO tllft f»T» r^-TTC/vrre* -i-r* Tvi/fJa nrirf^ T^iiTinnL • 



} . V, T /o total duck population of India is Icept in Bengaj 

mpesrail-^dia figure is not available ; but the latest (1945) livestock Census for Bengal 
. revealed that tbo numbra of ducks has increased by 35%, while the number of i. 
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poTiltr 7 lias decreased by 18% since 1940 in this province. That there has been att 
increase in the number of ducks, inspitc of the very heavy and abnormal demand for 
eggs and fowls for consumption by the Army, is most remarkable. 

A scrutiny of the figures showing the incidence of duck population on the net 
cropped are.'i, area of tanlcs, and area of total water surface, in diffc-rent parts of tins 
province, has revealed wide variations which arc hard to explain. The relevant data 
in this respect for each district are presented in th e following sto tement, wherein the 
number of poultry, and the numbers of total poultry and ducks, per 100 acres of net 
cropped area are also shown : — 




No. of ducks per 100 acres of — 

No. of 
noultrv 

Total No 
of noultrv 

Muslim 

pomilation. 

DisLrict. 


nm 

Tank 

area. 

Total 

water 

surface. 

per 

100 acres 
of 
not 

croped 

area. 

& 

ducks per 
100 acres 
net 
croped 
area. 

% 

of total 
population. 

Hoakhnli . . 


84‘6 

1057*7 

258*3 

158*0 

243*4 

81*36 

Tippornh . 

« • 

7G-1 

13C4-0 

042*5 

145*5 

220*0 

77*09 

Bakargnnj . . 

« • 

4G-3 

1533*5 

210*0 

85*0 

130-3 

72*33 

Howrah 


.30 -3 

431*1 

270*2 

61*1 

87*4 

19*88 

Bogra 

24-PaTganii3 


32-7 

1041*2 

381*1 

86*0 

141*4 

83*93 

• « 

30-0 

705*6 

202*7 

40*1 

70*1 

32*47 

Hooghly 

• • 

28*7 

326*7 

225*8 

41*1 

09*8 

16*03 

Birblnim 

« « 

26-6 

281*2 

100*7 

40*7 

73*2 

27*41 

TChulna 

• « 

24*0 

2513*3 

222*7 

47*0 

71*0 

49*36 

Bnrdwan 


23-1 

239*0 

169*8 

30*7 

62*8 

17»81 

Dinajporo . . 


21-4 

643*0 

206*9 

58*5 

79*0 

60*20 

Bnngpur 

Chittagong 


20*1 

2404*2 

127*3 

85*0 

106*1 

71*41 


10-0 

283*0 

93*6 

4 142*0 

70*4 

102*6 

74*66 

Mymonsingh 


lO’O 

1954*9 

184*0 

09*0 

77*44 

Dacca 


18*1 

074*8 

180*0 

00*8 

114*0 

07*29 

B.ajshahi 


17-8 

408*0 

172*6 

76*0 

82*4 

74*04 

Bankura 


16*4 

163*6 

84*3 

34*6 

49*9 

4*31 

Jcs.soro 


11-7 

1150*9 

107*0 

71*3 

83*0 

00*21 

Jalpaiguri . . 


11-4 

2106*8 

120*3 

40*8 

62*2 

23-08 

Fabiia . .' 


10-6 

804*0 

49*0 

76*9 

80*5 

7 *06 

Baridpur 


10-2 

453*5 

52*0 

71*7 

81*9 

04*78 

Murshidabad 


8*0 

312»3 . 

88*1 

08*0 

76*0 

50*65 

Midnaporo . , 



135*6 

r • 70*5 

24*2 

31*8. 

7*73 

Hadia 



018*1 

74*0 

60*0 

- 70*4 

01*26 

Malda 


6-1 

211*0 

60*1 

30*0 

46*0 

66*78 

Dar|coling ,. 



• « 

• • 

100*2 

' 104*2 

2*42 

Chittagong 

HiU Tracts. 


2*1 

• • 

* * 

87*2 

80*3 

2*94 

Total Bengal 


22-9. 

HI 

mm 

71*4. 

94*3 

- 64*73, 


- excluding tlio districts of Darjeeling and Chittagong Hill Xraots. 


It will ba observed that (t) igaoridg the two hilly districts, Darjeeling nnd 
Ohittagong HiU Tracts, where conditions for duck roaring cannot be favourable, the 
number of ducks per 100 acres of net cropped area varies from 6 • 1 in Malda to '84 • 6 
in JSToakbali, {ii) the smaller numbers are, with a few exceptions, not due to want,.of 
water, and {Hi) there is little sign of any correlation between the number of poultry 
aud mimber of ducks kept in each district, esioept that (o) the two districts having the. 
hio’hest numbers of ducks also have' the highest -numbers of poultry, and (?=) where 
Hindus form (a) lU’^jority of the humau population, there is an evidence of, 
nen-ative correlation, which is duo to the fact that while- poultry keeping' is 
tabooed foi? the Caate Hindus, no such taboo exists' against duck keeping. 
Duoks.and poultry, as kept in Bengal villages, largely findtboir food themselves by 
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tOaiA.hig about tbo villages. What they thus piob: up may bo supplettieutcd with 
suxall quantities of paddy and / or boiled rice once or twice a day . Under this ^’’steui, 
although the birds do not produce what they may be capable of, eggs and birds are 
certainly produced most economically, for it costs the villagers little or nothing to 
maintain their birds. There is nothing to show what is the optimum carr^'ing 
capacity of our lands under such condition. It is, therefore, not known liow the 
incidence of ducks and poultry on. land, as obtained in the I^oalchali District 
which is the highest for the province, would compare with this optimum. Neverthe- 
less, the system ot keeping poultry and ducks in that district is little different from 
what is obtaining in other areas keeping much smaller numbers. Y ct, inspito of this, 
the average egg production or live weight per bird is no lower in t he former than in the 
latter, which shows that the food availabloper bird, for the very much larger popula- 
tion, is not a limiting factor in the former. Thisindircct evidence should iitdicatotho 
very groat scope for increasing the number of birds (both ducks and poultry) in the 
latter districts, even with the existing ^stem of management. Of course, bj” practis- 
ing intensive or semi-intensive systems, nnder which birds arc stall fed, the number 
even in the Noakhall District can be multiplied many times. 


3. Steps necessary to increase production ; — ' 

(a) Bkom the foregoing it would appear that prima facie there seems no special 
reason for the great variation in the number of ducks kepi in different parts of the 
province. Perhaps the reason for these differences lies in t he general inaptitude and 
lack of interest of • the people. But to ensure that there is. nothing more than that, 
the question should be thoroughly investigated. Tho optimum duck and poultry 
carrying capacity of land, xmdei different conditions, should bo determined. Tbo 
amount of food the birds can pick np under the present system of management, and 
what this should be supplemented with to obtain 'increased production most 
economically should be found out. . 


(&) At present there are no qjeciallsed duck faims in this province. The total 
stock is distributed over thousands of docks of a’ few’ ducks each. Data showing 
the economics of large scale duck farming under Indian conditions are' wanting. 
Thrae should he obtained to show if large scale duck keeping ' for' table birds 
^d/ox fox egg production can bo a paying proposition, and under what conditions. 
The economics of large scale duck hatchery business should also be investigated. 

• (e) Duck keepmg should be popularised by (i) vigorous propaganda, (*‘f) supply 
ot improved breeding stock and eggs at concession rate§, and (m) improving the 
marketing of eggs and ducks to ensure maximum return to the primary producer. 

(d) State duck-farms and duck hatcheries -should be estobliebed for the pro- 
• ® stock for distribution to public. Bxptic breeds like Indian 

;• Khaki Campbell, which do very w’cll under our conditions, and other 

surtahle breeds should be kept at such farms.- 

- (e) Little exact knowledgais available about iho'discascs of ducks at present, 

arge scale hstche^ operations, carried out by the'ldtb Army in Noalchab district, 

- incidence of keel disease in the local flocks. Tbo testing of 

^ disease should be carried out in different parts of tb o country with tho 

•' ® object of building up healthy stocks. Other duck diseases and -their 

reniedial measures should also be investigated.' 

(B) Creese, • - 


. 1'. Qotmi^nrsnec^saryfor'sudchsfulproduclion . — Geese are best reared if allowed 

.free rango. - • They spend so much time in grazing on land, that large swimming range 
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is noi rcqtiircd for ilicin, nllLotigli lliey enjoy it. Waste lards, wlcrc aTstiiidant, 
provide ideal conditions for their prcdaction. 

2. Scope for inercated gcc&e jrroduction in Bengal — Geese are kept chiefly as 
pets. They arc of little value ss egg pjcdtccjs, hut aic in considcsj hJc d(insr d at 
the X'mas time. Accoi ding to t he repoiCon the Marketing of lEggs in Trdia and IBnima 
. (1938), Bengal had sonic P9,CC0 geese, vluoh was nearly 4*% of the total Indian 

' gooso population. Their existing Binibtr, and their distribution over the difftrent 
'districts of the province, arc not hnoivn. 

The waste lands of Bengal arc alrwdy much too overstocked with, ard over- 
grazed by, cattle, and goats. There should, therefore, be little rcope for increasing 
the number of geese in this province without adding to the already heavy, pressure on 
the available waste lands. 

APPENDIX IV (2) 

(c) Db. T. W- Miumsit r 

Ducks are the most popular waterfowl in India. In Travnncorc, Cochin 
and parts of Madras the keeping of ducks is a specialized occupation. 

I had heard much of the duck farming in JravancoTB from our stv dent sand was 
surprised to find how rare the duck is in Travancorc. I tpent days travelling from 
one end of the country to the other by train and motor ai.d was on the lookout for 
dueler all the time. I was always in the wrong area or at the wrong season of the 
year. Pinalty I saw one or two flocks near the Tiavancoro border ard the large 
goveiitmcnt duck farm at Cochin. I agree that these ducks are undoubtedly the 
progenitors of the Indian Runner duck.* The mixed flocks contain wliitc fawn and 
white fawn, and penciled individuals. With a little selection all the varieties recog- 
nized in England and America could be separated out. The nomadic habit of the 
duck farmers has developed a specialized bird. The average householders in South 
India is not aw'are of its possibilities as a back-yard fow'l. 

In Kashmir foreign ducks have been imported and crossed with the local varieties. 
HeiJe we find the largest ducks in India and in this state they are a valuable source of 
meat owing to the ban on beef. Unfortunately, the laying season forth© Kashmir 
ducks is relatively short and it does not correspond to the best time for bringing eggs 
to other parts of India for hntcliing. 

In the rest of India the ducks are a grand mixture. It is possible to secure all 
the color patterns known in the West. All our known domestic breeds cf ducks except 
the Muscovy are deoended from the wild Mallard so it is not surprizing that the wild 
pattern is common in duoles bred at random. Several years ago I began collecting 
all 'the color patterns available around Allahabad and then started selecting for 
white eggs, rapid growth and good body size. 1 ended up withn breed with the wild 
Mallard or Rouen color and a white breed. Both layed well and the Mallard-colored 
V ones were a little larger. They did not Jay quite as regularly throughout the year 
' but made a better table duck. When I purchased ducli for my original flock I had 
great difficulty in finding ^ny weighing tlirce pounds. By selection T managed to 
raise some weighing 3^- pounds. In the monntin.o I scoured thb.Joan of six .white ’ 
’ . Indian Runner ducks from imported stock and"gj*adcd up my w'liito flock. They 
soon wore the best layers of the two breeds and were much more popular Jh'an', Iho 
c'olbred breed so wo gave up the latter. 

Our present white Indian Runner flock is early Maturing and of high fecundity. 
One of bur customers reports ducks from our eggs begoA laying t on days before they 
were five months old and la,ycd an average oft:240 eggs each the first year. ‘Ducks 
in our own flock have laycd before they worojfiV^;^ml^nt5>a old but*wo have not kept 
individ.ual records and our flock is always of mixed age''groups. Wo liiglilyxccom- 
mond the white Indipn Runner for- egg production and bcKevc that d flock for these 
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ducks will lay twice as many eggs as ilie same number of cliidcons in India. The 
world record for egg produclion is still held hy an Indian Kunner duck in 
Australia. She layed 3G7 eggs in 3G6 days. On four days two eggs wore produced 
and two holidays were obser\'cd._ 

For meat drlcks 1- would recommend the importation of white pekins from one of 
the .CTew England duck breeders or one o£thc American packing firms. ThcFe_ ducks 
are heavier tlian Indian geese and are ready for market in 12 to 13 weeks from 
hatching. Adults of this breed are about three times as heavy as the largest ducks on 
the plains. 

' » The American Buff Orpington duck or’the British kakbi Campbell (or the TVluto 
Campbell sport) make good dual purpose birds and might be preferable where 
there is a good demand for duck meat as well as eggs. 

Method of Raising and Keeping . — -We hatch our ducks in electric incubators and 
raise them in foster mothers heated by electric bulbs. The ducks are not allowed 
to go into water until the feathers are plentiful on the breast. We give the ducklings 
shallow pans of water to play in till they are fully feathered when they are allowed ^ 
to swim in a small tank. "“We change the water in the tanlc daily and keep the fungus 
£rom growing on the sides and bottom by' the application of copper sulphate or sul- 
phuric acid periodically. All feed is fed in troughs and the ducks arc kept at night 
in welded mesh coops with wire bottoms. From 30 to 35 laying ducks may be kept 
in a coop 3 XG' and 3' high provided it has a wire floor. One by two inch mesh wire 
makes a good floor or larger- mesh with one inch woven wire covering it can be used. 
The ducks lay moat of their eggs between 4 and 7 a.m. So a reliable man has the key and . 
his first duty each morning is to release the ducks and gather the eggs. A two-foot 
fence confines the birds but we usually use a three foot fence to keep out dogs also. 
We keep one drake to six ducks in large flodos, so many drakes are available for food 
purposes. When clean stock is kept on well dramed groimd and the ducklings do not 
come in contact with birds until they are fully feathered, few die, of disease. About 
one third of the food given should be chopped gr6cn forage. We use blood meal and 
curd made frond, skim milk for the requir^ animal protein. 

There is no more economical converter of grain into meat than a good Peldn duck 
n6r''a better egg machine than an TTidi n.n Runner duck. 

Muscovy duck is popular rrith some but we have given up this breed. They 
require 35 days to hatch u^tead of the 28 days required by the other breeds. Also 
they are seasonal in their laying and do not lay as many eggs. They are quite econo- 
rmcal to feed. The Muscovy can fly and must have one wing clipped if it is'to bo 
confined in a low pen. . 

There is a considerable prejudice agoinst the use of dude eggs for food among. 

• tice^ain sections of the population. In one class, I was conducting, I found 8neman 
who was sure that, eating duck eggs would cause blotches on the sldn- Another 
. member of the class fold of the prescribing of duck eggs by an Ayurvedic doctor for. 
toe mnmval of s^ blotches. There should be propaganda of a positive type show.- 
“8 value of duck eggs and telling ways of using them. Wo should discoinage' 

toe keeping of ducks in’ sewage drains and the use' of raw duck eggs. The ^ Keel * 
distose of young ducklings is acquired in the adult stock from the sewage, transmitter 
to 'toe ducklings through %s.egg. Man may contract a type of paratyphoid from 
taking eggs raw that contairi^uhe o:%anism Salmonella anatum. 

We feci toat-all ftoul^'ke^ers shoiild be encouraged to keep improved duck. 

, -lne duck requires only chough water to .slake' its thirst and clean its ^beak. The 
water would be Icept euotigb for tbb dude-to iuixnerse its besd* , ^ 
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. A brick and cement tank 3 feet by 6 feet, one foot deep will be large enough to 
keep up to 640 ate more ducks happy provided the water is changed regularly. 
Always bmld the tank aboyp the ground level so that the fouled water can ne drained 
away. Plenty of broken bricks should bo kept around the tank so that the ducks 
will not play in mud puddles. My practice was to keep the duck pen and ta nV at the 
end of my garden. The tank was filled with a hose and the water used to irrigate a 
TOW of papaya trees all aroimd the garden. The ducks were happy, the papaya 
tree^ were luxuriant and the papaya leaves, seeds and waste pulp were turned into 
table eggs and meat. 

The villagers in this area purchase duck e^ for hatching at such a time that 
the ducklings are ready to swim in the village ponds during the mn nH o np. Most 
of the ducks food is thus provided free until the pond dries up when the ducks are 
sold. It would be well to supply month-old improved ducks to the villagers at 
reduced rates during the monsoon. 

» 

Geese , — We have had less success with geese in India. So far we have tried only 
the common Indian or possibly more correctly “ Chinese*’ goose. These birds are 
very small when compared to western breeds and there is considerable difference 
between the sizes of the two sexes, as is the case with the Mascovy duck. The goose 
is a grazing bird and the young goslings require greed feed from hatching. If plenty 
of pasture is available, geese can be kept economically but they are expensive to' 
feed in a pen. The goose egg takes 30 days to incubate, requites a lot of space rmder 
a hen or goose or in an inoabator. Few eggs are laid by Indian geese. The goose 
eggs at our farm have a high vapour tension. Because the goose lays at any t-imA of 
day or night the female mtist be kept locked up all day to prevent pilfering of the eggs. 
More males must be kept than for ducks. Older ganders tend to pair off but if young 
ones are used, two geese may be kept with one male. I caimot recommend the uni- 
versal keeping of geese and would not expect the commercial farming of Indian geese 
to be possible. There is a great deal of difference of opinion on when a goose lays her 
eggs in the U.P. Some say February, others say October. I find that both are 
right." Some geese lay only in February and others only in Ootobra: and some in 
both seasons. I think some effort should bo made to try out foreign geese both bred 
pure and used to grade up indigenous stock. 

• ' APPENDIX IV (2; 

(d) Db. J, JK. Makhijaot (Livestock Oeeiceb in Sind) and S. V. Chanddbamani 
‘ ' (Seniob Leotubeb, Aokicultubax Codi^ege, Sakband). 

' General Introduction, 

Among the gallinaceous birds, we have the land fowls and the water fowls. The 
‘ latter are short legged and web-footed, and some of their domesticated members have 
been found suitable for both egg and meat production, for culinary jurposes. Of 
• these, swans, geese and ducks belong to the family ANATIDAE. ^ 

S WAISTS are the largest birds and have the longest necks. They are very gracefiil - 
swimmers and belong to the sub-family Cygninae. They are not important f<u^gg or 
meat production.' / 

4 » , A 

GEESE are the next in size. They are in many i^espeots intermediate between 
swans and ducks. They differ from the ducks in that the sexes aie feathered .alike 
and the male assists the female in rearing duties. They belong to the sub-family, 
Anserinae. ' Geese are herbivorous and eirtentively'migfatory.. When forced to it 
ai3I0AB ' ' 
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they fly strongly and in V-formations. Their rearing is extremely profitable. 
Sousing and feeding cost is ncgligeahlc. An ordinary thatch-work protection fiom 
storm and heat on high dry and sandy ground is however needed, though, in the 
open, the birds do well in any marshy surroundings. They eat up grass, and need 
large grazing range, birds go outandforage for themselves during the day and return 
easily at night. Any bad land with grass will do for them. They will thrive wheie 
cattle may starve and will heavily fertilise the land with their droppings and improve 
it. They are ver}' hardy and breed to 20 or even 40 years age. hicbtirg ifi in grass 
or straw in clutches of G eggs. To fatten easily, restricted foraging and trough feeding 
are necessary. Among the 9 domesticated varieties, the Emden and the Toulouse 
are the best breeds. The latter is the better layer (36 to 100 eggs) per year, and being 
the heavier (adult male weighing 30 lbs.) is also the coarser in flesh. 

D QCJElS are smaller than swans or geese. Tlio two sexes can be distinguished hy 
plummago differences. In the CTnitcd States of America, they are mainly used for the 
table but in England and Solland fine laying breeds have also been developed. 
Eucks belong to 3 sub-families, viz., Anatinm, Eulingnlinea and Mergansers. The 
important duck -breeds arc : — 

(1) Indian Hunner (essentially egg breed). 

(2) Buff Orpington (dual purpose breed). 

, (3) Ehald Oambcll (a fine layer, like the runner). 

(4) Pekin (for mejft). 

_ , Ditch Industry Abroad. 

During the past few decades, the duck Industry hes just about held its ovn. 
In the United States of America, it has been restricted to meat production only, 
as the ducks are specially adapted for this on account of their rapidity of growth 
hardiness, ease of handling, housing, etc. For these reasons intensive duckfnrm- 
ing has been more successful than intensive chicken raising. But duck raising, os 
business, is restricted, because tbe demand for duck meat is not so steady nor its 
popularity so great as for chicken^. Duck meat is dark, •• nd the percentage of edible 
muscle meat is not so large as in the chicken. Also.tl o keel is flat and boatliko 
unlike the chicken. Pekin is the most popular breed (.adult male weighing 9 Iba.) 
in the United States of Ameriaca, but Aylesbury (adult male, 10-12 lbs.) is pre- 
ferred in England 

In England and Holland, however, the water fowl industry has done better. 
There are good breeds both for meat and egg production. In the pa^t the quality 
of the duck eggs has not been in great favour duo to stronger flavour and yellower 
colow. Lately this prejudice has decreased, as it has been possible to markedly 
dinainish these off-points by avoiding stagnant pools and materials which impart bad 
flavour, by adopting proper breeding. The war however has served to decrease the 
popularity of ducks, as their voratious feeding habits could not be easily satisfied 
due to shortage of the grass lands and feeds. 

. . ' . Scope in India. 

The entire poultry industry in India needs a good push . The ducks can perhaps 
be pu^ed more easily here than abroad, because tbe competition from the laud 
fowls is not of a serious nature aa in the west. 'Available statistics on Indian Poultry 
indicate a very heavy natural economic preference for duck raising. The averege 
country heus annual yield of 53 eggs weigh only 5 lbs. against the 12i lbs. weight 
foom the average animal production of 90 eggs from ducks. Add to this the ^trem^- 
dous safety and ease in duck rearing, and the incapability of the illiterate Indians who 
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handle the’ bulk of this industry, -to afford or understand the modern methods' of 
rearing -and management. The raising of these hardy and thrifty ducks and geese 
■for their eggs and meat, tends itself to more profitable operation than the more 
susceptible chicken. 

'' r Suitable Areas in India. 

Duck and geese distribution in India is mostly on 'the'eastern coasts and jivers 
estuaries thereon. Sind, Kutch, Kathiawar have large coast lines but have negligible 
number of these birds. Inundation lakes which are more or lesB,permanently';under 
water and almost all over the Barrage areas in Sind and other irrigated areas in the 
country , where water is almost always available in the canals, are other suitable 
places for raising ducks, etc. There is also some sort of vegetation to be run over by 
duck and geese’. 

, Stej}S to encourage the industry. • ' 

A Government colony of ducks and geese may be established in convenient 
places and private enterjjrisers encouraged to devote part time or full time attention 
to this industry as their “efforts will be well rewarded bythe markets like those at 
^ Karachi and other places. Bunners and Cambells may be tried at the first instance. 
There appear better chances of the industry, succeeding on part time basis. Once 
the fancy of the public is caught, the Government farms will have quite a time in 
meeting with the demands of these water fowl men. The chances are that there may 
■ develop a good permanent demand in the cities for these water fowls which could also 
‘be kept without much water. The farmers who are now keeping land fowls might 
soon show preference to water fowls-with good profit. Eggs will be- more and larger 
and deaths will be fewer. 

APPENDIX IV (2) 

• ^ . . (e) By Z. a. Hashmi. 

India is one of the major duck raisixig countries of the world. It is Estimated 
that out of the total world domestic duck population, some 18 per cent lie in this 
country. There are in India 1,66,00,000 duoks, which lay nearly 6169G0000 eggs 
annually or contribute approximately 16 pef cent of the country’s total egg production. 
Mo nifestly, the breeding of ducks is alxeo dy a sizeable industry in the country. 

•I Scope for increased production. 

Curiously enough, no effort has been made to ascertain the capabilities of this 
profitable bird, nor any attempts have been made to improve the conditions of its 
breeding and management./ Tto neglect has not bc«n due to any lack of apprecia- 
tion of the great nutritional imports nee of eggs, or of the need for their increased 
production to supplement Indian diets, most of which are greatly deficient in foods 
of high biological value. It has its origin, probably, in the b^ief that the duck and', 
the hen serve the same purpose and it is wasteiM to retain two,, species where one- 
might do. Consequently efforts at increased production of .eggs have been restricted 
in the past, almost entirely to the improvemeat of the hen. There are evident falla- 
cies in this standpoint, as the great abundance and ooncenfration of the duck popula- 
tion in the south and east of the country, indicate that there are vast areas peculiar- 
suited to the breeding of ducks^ where neglect has been effectively counterd)alanced by 
natural advantages. ‘ The need for greater attention to this useful bird will be evident 
, from the' following considerations.- ' . ' . ’ , - 

In the raising of any type of livestock in this country, the.disease question is one 
' of the main deci<£Lng fectonsr. This & particuZarfy so with poultry keeping. It, has 
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been estim&ted that ifoughly 33 to 50 per cent of laying fowls have to be replaced 
every year as a result of heavy mortality. The huge loss to the country can he easily 
visualized when it is considered that the number of laying fowls in India is 522 lakhs. 
The mortality is due to a number of causes but contagious diseases are undoubtedly 
the major factor. Of these Hanikhet discse is admittedly the most destructive. 
IFowl-pox comes next in importance, because of its country-wide distribution and 
perennial occurrence. Experience with fowl diseases has shown that, while reliable 
preventives may be available, the absence of an adequate organization and personnel 
for effective application nullifies their value. The duck, therefore, has its peculiar 
usefulness, when it is considered that it is naturally resistant to Hanikhet disease and 
fowl-pox. Authoritative estimates about the relative number of eggs retained for 
hatching from the two species also, indicate a much lesser mortality in ducks. Only 
9*3 per cent of duck eggs compared with more than 20 per cent of fowl eggs are 
retained for hatching to replace losses. Comparatively a much larger number of 
duck-eggs are, therefore', released into the market. 

The Indian duck is also a prolific layer. Its average aimual production is 90 eggs 
and that of the dc52 hen 63 eggs. In Burma the corresponding estimates are 180 eggs 
for the duck and 4.0 eggs for the hen. The Burma duck, which is better managed and 
cared for than its neighbour in India, produces in weight as much as six times the 
amount of egg produced by the Burma hjw. In many areas in India the average 
production of ducks is said to bel20eggsandthcrei8no doubt thatthe Indian duck 
could -give much better performance with improved breeding and management. 
E\'ea as it is, ducks constitute 10 per cent of the laying poultry, but contribute 16 
per cent of the total egg production in the country. ■ The egg-size is also much larger, 
the respective weights for 100 duck and 1 00 hen eggs being 13 lb. 11 oz~. and 8 lb. 6 oz. 

• Duck breeding in India is further characte3dsed hy the relatively largo size of duck 
flocks, the number of ducks per flock in certain areas of concentrated production 
being 600 to 1600 birds. The produce is thus usulilly available for marketing, and 
duck raising is oousequeutly a more or less commercialized concern. The bulk of the 
Fowl poptdation, on the other hand, is maintained in very small units, dispersed 
on countless holdings. They are left to themselves-to eke out a precarious living, 
the owners scraping together the little .produce which comes virtually gratis. The 
colleofionaud marketing of produce is, therefore, easier in duck raising areas. Further 
the duck-flocks being the means of their liveUhoodj the owners are more keenly 
interested in their well-being. There is, therefore, abxmdant scope for the improve- 
ment and organisation of such fiochn. . 

. An incidental though none-the-less imp ortant advantage in increasing the number 
of ducks in .areas of heavy rainfall, is the role of dudks in keeping down the snail^ 
population, 'thus reducing losses from liver-fluke disease in goats, sheep and cattle. 
This disease is adinittedly.the most serious of worm/ .infestations in water-logged 
areas, "^ork d'dne in .Australiaj B. S. A;, Yugosiavia-and other countries indicates 
that duc^ are a'vaiuable means ofeohtroUing this disease. - Suchareasare, incident- 
ally idtoUy suited -for the breeding of ducks. . ■ 

- A/ca -ofJ^rodiustton . — ^Unlike the fowl,^hicI^hrive8 equally well in iMny parts.of 
the qounti^,' the duck is definitely more sensitive - towards its environnaent. . It 
is at its best in areas of heavy rainfall, where it has free access to mud and water.;.. It 
has, therefore, a decidedly regional 'distribution, being confined almost entirely to. 
the^st and sqiith of India, mainly on Txavancore, Madras and Bengal.. Efforts at 
its improvem^t should, .therefore, be primarily concentrated in these areas.' There 
are, however, areas in the country, e.g., parts of Bombay, where natural .conditions 
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are suitable but tbe duck population, is sparse. Here habit and tradition are the main 
barriers to their propagation. Attempts should be made to introduce the raising of 
ducks'in such ar^s. These must naturally be preceded by small-scale esperimental 

- trials to gain experience of local conditions. Duck breeding could also be introduced 
successfully in selected localities in many other parts of India.. There are e.g., 
nearly eight thousand tanks in eastern and southern Rajputana, which' is well- 
watered and well-wooded. These vary from one square mile to ten square miles in 
area.* Besides, ' there f^e bTg artificial lakes, like Jaismand in Mewar wMch has an 
area of 20 square miles'. On one such small tank near Ajmer the military authorities 
have a fiock of ducks which has been laying splendidly, showing that thehreeding of 
ducks can be undertaken with' advantage axoimd these tanks. There are at present 
only 4:895 duck's in the whole of Rajputana, although at least 160000 ducks could be 
mainl^ined practically on free range, on the 8000 tanks in eastern and southern 
Rajputana which would provide nearly 4:000000 eggs every year. 

St^s necessary to encourage duckhreeding . 

/ ' 

_1. A really, successful industiy can only be based ,on sound knowledge of 
fundamentals. A siur vey of the country for the selection of the best indigenous types, 
work on the establishment of varieties suitable for different areas, setting up of feeding 
-standards based on the requirements of these birds under Indian conditions concor- 
dant -with the availability of feeding-stuff's in the country, studies in the physiological 
response of ducks tq different environment and work on the means of adapting them 
to the varying climatic^conditions, survey of the common duck diseases and the 
elaboration of methods for their control, are all pre-requisites to the successful 
organization of the duck, industry. A commodity research station or sub-station, 
situated in a duck breeding area to tmdertake work on tbe above problems is, 
'therefore, a basic need. • 

.2. Regional duck farms are needed to serve as nucleus for duck husbandry in 
each area. ' These farms shoiild supply breeding stock, hatching eggs and day-old 
ducklings to breeders, on approved lines. - 

3. Ducks should receive due share of attention from Slate agencies responsible 
.tfor poultry- development. • The establishment of demonstration duck farms, the 

- -inclusion dfolasses for ducks in poultry shows, and the provision of assistance, advice 

and marketing facilities- to' breeders of ducks should be ’ arranged' - for. The co- 

operation of the' ejttension'stajff of-the Animal Husbandry, Agriculture; Co-operative 
and .the. -Marketing departments’ will be essential to ensure full benefits to duck- 
breeders. 

'-4-. Impetus for moreased production will, however, depend ultimately upon the 
.denmndfor eggs. . Ther&is evidence of increased consuniption of eggs in th'e'edu'cat-- 
ed classes and in lirban areas but an 6ver;whelming majority of the population has' 
no realization of the great food value of eggs:' It is a national need to launch a diet- 
reform campaign, partio'ularly to ensure the inclusion of altern^ti-ve' protective foods 
, in the diet of landless class'es ;who..cah neither afford'tb keep' cd-wsrnof-bUy. milk.- 
- ' This can b'e done by assisting- these classes to take up'‘pouliayr keeping’.'' ThiSlw^ 
also be the corner-stone' of a national poultry industry .';h'or more rapid' CspaUjUpn:. 
!hope,;howeyer^'has,-to be plaoed'in devel6ping>an export trade. It may be difficult'-- 
to' capture markets'Tor fresh eggs but the supply of frozen of ' liquid eggs,- -yjc^s.-and 
' albumen and egg-powder etc. offers a lucrative trade. • ‘ The establishment of fa^tdries 
fof;-fchese,prodncts in areas of ‘concentrated production are highly desirable "Dnck- 
husbandr.y will lend itself adugdraBly.to snch.-desmands for it is 'already'' more or less ' 
.cjornmefcialised 'concern. . • - ' ' ' ' ' * ' " ' 
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APPENDIX IV (3) 

(a) A KOIE ON THE USE OE IEEE AND BUSH PODDER IN INDIA EXCOiUDING PUNJAB 
AND Sind bt A. P. F. Hamilton, O.B.E., M.O., I.P.S., Inseector-Genebal 
OP Forests to the Government op India. 

It is not possible to give any figm.es ■which ■would indicate the extent to which 
the lopping 'of ■trees and bushes supplements the noimal fodder ration of Indian 
cattle. Customs and usages vary largely from place to place and in some areas the 
lopping which is practised is mainly by nomadic herds. Speaking very generally 
the feeding of gramnivorous animals on the loppings from trees or bushes is an 
abnormal feature ; it is, however, a widespread habit in India and in some localities 
even a necessity. 

The fundamental reason for this practice is the ever-increasing pressure on the 
land by man and hia animals. Even in years of normal production in .field and 
grass-fodder crops the amount of fodder available is below the amount required to 
keep the livestock in a normal condition of health and strength. 

It is a popular belief that the forests and waste lands in India can provide ample 
grazing for the herds ; .this belief is entirely wrong. The grazing incidence is in 
- general probably one of the highest in the world. In the Central Pro^vinces it is 
estimated that on an average there are roughly 1*6 acres of grazing land per head 
for domestic animals. In the United Pro-vinces out of the 39 million cattle 
enumerated at the last census only about 1*6 million are so situated that they are 
able to graze in Government forests.. In addition to this not only is the country, 
or parts of it, subject to periodic drought but even in normal years a prolonged 
dry season from October or November to the break of the rains is a normal feature 
jkof the climate. As a result of this the ■value of the grazing is reduced to a very low 
wfigures by the time the hot weather begins. In addi^tion to all this the actual pro- 
^ duction of grass per acre of the palatable species is generally low due to a number of 
causes such as bush gro^wth, rockiness of the ground and over-grazing. 

As a result of the factors indicated above the necessity for lopping for fodder 
emerges, and this lopping is practised mainly during the season when the grass is 
dry and the trees are putting out fresh leaves, i.e., during the spring. If BufS.cient 
grazing, grass, and cultivated fodder were available, the ■villager would be unbkely 
to put himself to the extra trouble of lopping except in "the caie of those ^ecieu of 
tree or bush the leaves of which are kno^wn to have the fecial quality of improving 
. Things being as they are, however, tree and bush fodder must b® considered 
as bemg of very considerable economic importance to the "villager ; for fodder 
lammcs ■wdll continue, when the trees and sbiuhs may pro^vide the almost only source 
of fodder in some localities ; and unless and until something in the nature of a revolu- 
tion takes place the grazing groimds ■will con’tinue to he over-grazed. 

The Forest Department has naturally been unfavo'urahly di^osed to lopping 
smce the practice has resulted in the destruction of the na^tural cover of the groimd 
to a greater or less extent in many parts of India ; but it is now recognised that "tree 
fodder can play such an important part in rural economy, particularly in years of 
fi^rcity, that steps must be taken to do what is possible to increase the supplies 
along with the adoption of other measures designed to improve gra^ng and the pro- 
duction of crop fodders, straws, etc. 

Measures to increase the supply of fodder from lopping would not include the 
opening of reserves to ■unrestricted lopping, but they would aim at controlling the 
utilisation of existing tree growth in such Government forests as lopping is already 
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allowed by means of rotational lopping sebemes. The fact must, however, be faced 
that it is exceedingly difficult to persuade villagers who have rights of lopping to. 
agree to such rotations and it will be only through prolonged and patient effort 
that success will be finally achieved. But the plan which is likely to be most fruitful 
and in which the villagers themselves are moat likely to co-operate is the establish- 
ment of fuel and fodder plantations on the waste lands which’ abound in this country. 

Provinces have in their post-war reconstruction plans schemes of this nature, 
though such plans may not be applicable everywhere because there are large tracts 
of country which are so heavily'cultivated that practically no waste land exists ; 
in such cases something can be done by the encouragement of the planting of trees 
along the edges of the fields, round wells and on small patches of unused land which 
are of common occurrence. 

It is a fact that almost everywhere where trees are the personal property of 
the Zamindar he will lop them in such a way that they will not die hut will provide 
him with a sustained yield of fodder : it is in the Government Forests which are 
under rights of lopping and which are, as far as the villager is concerned, nobody’s 
care, that trees are lopped to destruction. Apart from the question of introducing 
rotational lopping in such forests, a matter which I have already referred to, the 
.inference is that prospects of future development and improvement lie in increasing 
the number of fodder-producing trees which are either collectively or individually 
. owned by the villager and it is to this and that rural reconstruction afforestation 
plans must be directed. 

The privately owned forests are also a source pf supply for lopping. In most 
provincial administrations bills for the protection and improvement of these forests, 
which have been grossly mismanaged in the past, have either been introduced or 
are under preparation ; the schemes of management which will be prepared for these 
forests will, it is hoped, introduce measures for the safeguarding of fodder trees and 
• for the production of leaf fodder on a sustained yield basis. 

Other important measures which would help to ease the fodder situation and 
■ which would have a direct or indirect effect on Idpping are. ; — 

> X^) Bound water and soil conservation policy in all dry districts ; this would 

increase the quantity of roughages from cultivated land, and on imcultivated 
land the production of herbage including trees and shrubs would be greatly in- 
creased. 

_ (ii) The storage of surplus monsoon fodder including loppings to provide a 
reserve for the dry season. 

(Hi) The mixing of green-leaf fodder -with dry 'strawo when passed through 
the chaff cutter. This can be done even with thorny species the leaves of which 
are otherwise uneatable' owing to the presence of thorns. 

. (i«) In the Dhited Provinces taungya plantations have been made in the 

Saharanpur Division in which the main object of management is to provide 
species for lopping by the local villagers under a rotational scheme and there is no 
doubt that sin^ar land management can and will be followed in many other parts 
of the country. 

The importance of including schemes for the production of leafy fodder in po.st-wor 
plans cannot he overestimated. Operations imder the Band Development Bill in 
Bombay include the planting of fodder trees and in particular anjan {HardvAcMa 
binaid) on aU land which is unfit for cultivation and the growing of such trees on 
"the countour bunds is also being encouraged. Conversely this example may be used 



234 


as an argtment in favour of tlie adoption of detailed local plans for rural develop- 
ment, for in no other way would it have been possible to get these ' trees on the 
ground over such e^ensive areas and in such a short period of time. 

^ To what extent the supply of fodder from trees and bushes can be increased 
during the coming years, it is guitc impossible to predict ; all that can be said is 
that if the plana of ±he Provincial and State forest departments for increasing the 
area under forest, and in particular to develop village and V farm forestry, are 
implemented, there will undoubtedly be an increase in the potential supply, 

A few notes on lopping practice in some of the Provinces are given below as a 
matter of interest-: Central India and Rajputana. The tree known as dhauhra or 
hardahi (Anogmssus pendula) provides excellent fodder, but it is a small tree and the 
cattle browse it without lopping. In famine years it is a great stend-by. As in tbe 
Central Provinces dhah {Butca frondosa) much prized in tbe Punjab, is scarcely 
lopped at all. In ‘W^oatern Hajputana mesquitc {Prosopis julijlora) is likely to be 
widely propagated under afforestation plans, and the pods, which arc an excellent 
fodder when green, must be popularised. 

Bengal . — In the Himalayan and suh-moniane region tho demand for fodder 
is great and lopping is wide spread. Here there is scope for the Forest Department 
to form ** lopping ” plantations. Something has already been done in this direo~ 
tion, but it appears that something more definite is required. In the rest of the 
Province there is little demand for loppings. 

Bihar. — It is stated that lopping is little practised in Bihar. 

Bombay. — The measures to increase leafy fodder in the Deccan have already , 
been mentioned. Outside the forest areas, there is much indiscriminate lopping 
for goats and camels, for cattle lopping is confined mainly to localities where stalb 
feeding is commoiiI;y practised, except in famine years when it mhy he resorted to 
everywhere. 


“ Amjan ” Hardwickia binata is the most useful fodder species and is the only 
.one which has actually been propagated as a fodder - producing ,trde. Orders have 

been issued by Government that this tree is to bo sparingly cut. 

Central Prowinces.-T-In the rice-growing Chattisgarb plain, the grazing areas 
soils, giving low-grade grass. Fodder plantations would b® of 
j' • wheat’ tract in the north grazing imprbves ; but there arejorgo 
tinna Tt, land which could be used for growing fodder and fuel planta- 

creen tract of Berar stall-feeding with Tiarli is widely practised;^ 
and here noai-n% woifld be useful for mixin g with dry fodder in the^hot weather, , 

and here again fodder plantations', wouldvhe benefioiai: • 

®P.®?tirg lopping is pfactiBed in scarcity years, but roimd 
been broTruTi -forests where, scrub cattle concehluate and waste lands have'- . 

■ " ■ "t}i‘ ' ■ ■ cultivation the Shortage of grazing compels lopping. ' 

are-extensively lopped in some localities i scardty yearsl 

coastal plain which' is Subject tb frequent 
which Jit What is required is the propagation of species 

' tioS- Se p^S“ inundation dnd at the sWe iame provide fodder ; inyesfajga'- ' 
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tiie-yield of palatable grass is low.> ‘'TIie,oalCf^nd' other.sjpmes must%e’jprotected 
^against destruc|iive lopping as tbe exiatenqe joT the peopl^v^depends on a . perpetual 
supply of leaf-ibdder. “ ' 

In the plains great scope exists for the extension of fuel and fodder plantations 
with or without tawngya, and plans are already under way." 

' - ‘ APEEHDIX IV (8) 

(6) By M.'D. Chatukvedi, B.So., (Qxon), I. F. S., Consekvatob of Fobests, 

- U. P. 

\ 

Summary. — During winter, when grasses turn tough and gradually become 
inedible, cattle must turn for their siutenance to alternative sources of forage, 
the least valuable of which is leaf-fodder. In the Ghihgetic Basin, where 70 per cent 
of land is ear-marked for agriculture, the fodder scarcity is acutest. In the 
intractibility of usar (saline) soils, which amount to just under two million acres, 
suggestive of Nature’s ,liinit to the all-devouring agriculture, lies the only hope for 
the creation of fodder reserves for' the cattle of this re^on. Eegulated , cattle inci- 
dence with the monsoon ‘closure, ’accompanied by the planting of leaf-fodder -trees 
in pockets of good soil free from calcareous deposits, is all that is needed for convert- 
ing most of these desolate wastes into fair pastures. ' B7mr (sapdy) soils in Eohil- 
Idmnd and ravine lands along the banks of the dumna and other steams 
similar opportunities. The management of treelanda for sustained leaf-foddef 
supplies is based on the’ principle of ensuring the necessary respite- for trees to 
recoup the'tanporary damage oaUsed by' the partial stripping of their leaves. * 

(so*vs1irtave> 



hibils the dWelojiment of trees. On no account should young 'succulent leaves' be 
allowed to 'be stripped In spring j their tOxio nature is Nature’s de'vice to .protect 
them.' ' <’ ' ‘-ta ' > r, ^ i «• 

* -DoMEsno animals- represent the keystone of -the economic structure of the rural 
areas in the'Dhitcd Ibrovinces.* ' Bullocks and buffaloes constitut^the paainstay of 
a'griculture whidh 'is the chief occupation of the’.vast|bulk,,of population ii^abiting 
about a hundred thousand villages .dotted .over, the .length and brwdth of these Pro- 
•vindes. Tractors and other mechanical contrivances being beyond lus reach, the 
Peasjant is content with eking- out a living with his. age-long plough and bullocks 
transport along rough and ready village roads, is still largely dependent on animal 
traction in which bullocks, bufEaloes, horses, mules, donkeys and camels play their 
‘humble role. Cows' and goats, apjat from'yielding milk and other dairy products 
also' provide meat for human consumption. ' , . . 

2. -Domestic animals subsist on. concentrates 'and roughage. Concentrates 
consists of bil-cake, cotton seed, gram- ;and by-products of agriculture. Theii 
availability is dependent upon, the resources and outlook of owners towardf 
their .cattle; f Eoughage is derived largely 'from grasses, weeds growing on fallow am 
cultivated lands, fodder crops, stubble,*, chaff and leaf-fodder. ' , ' ^ 

► ‘ 3. As factors of locality mtalTy effect* the type' of gra^g 'available, it will 1: 
convenient to. deal, with the fodder sotuces of these Provinces in. different uatuu 

-'regions jis suggestejS by- their physical features. These’ are — 7 “ .'-f'.' i~' 

> < '• ' .T . . , 'Atea'Cs’q. inabsr) 

- ' 1.- The temaJyail Tract. • ' ' ' ^ - -.jr. 14,960',’- ■'7' 

. , _ — 2. -The Gangotio3asui. . 76,413 

‘ 3. The Central India Flateav. ^ 14,873 - 

V ■ " ■ - • ' I; • 

■ Total. • ■ '' /1'0«,24'7 

H 3 ICAB - . - ' . 



The configuxatiou of these tiaots is so ysxiable and soil cpnditioils so. different 
rthat.it 'l8 hecessiiay ;ibp' oOnjsidai; ^heixf separlately; ' ' 

i. The livestook xeturu of €hese regions stood at the oensns taken in 1944 si 
under.; — . .1 , ‘ ' ' ■ 


j , IjiVBstook r— 

r - 6 - 

.-fF *' 

4 . - Na 

t , 

, ; 

Total 

tural Regions 
* ✓ 

.-1 .r.- 

Hima- 

layan 

tract 

•*' 

Oangatio 

basin 

- Central 
India 
Plateau 

: - .'1 1 

*r- . 

- ... 1 * 4 

.1.' Cows, hulls etc. - 

*• Bvffaloes. .. .. • / "... 

■ 3 . Sheep goats, pigs etcs. ' «. '*• ... . ; • 

•<.' Others' - - 

' * - • Total - .. 

6 . Cow-units .. 

' Thou- 
sands' 

426 1 

90’ 

1 -128 

. . 11 

Thou- 
sands ' 

18,268 . 
7.949" 

• 7.666 ' 

- Thou- : 
■ sa'nds 

2,404 
-'686 '• 

1' 1,081 

. 

Thou- ■ 

' sands ' - 

1 ‘ 21.097 

' 8;624’- 
8,674- '■ 
661.. 

664 

670 

r _ '▼ ,* «•* 

' 34,080 . 

38,247 • 

\ 4,112 • 

.4,156 

' • sr* 

38,846 

■43,082 


The term “ Others *’ includes h.orses, ponies, mules, donkeys and .camels.]. Cow, 
units are obtained by elating one cow to 2* goats or sheep, one bullock, horse or pony 
and 1/2 a buffalo. Figures for the Himalayan Tract deal; with the.Naini Tal, i^ai*! 
and hTtabar* and the Dehra; Hun district. No infommtion.is available for .^he hil^. 

B. Before' considering the general problems relating .to thb feeding df tho liveM- 
^ook population referred to above, it be worthwhile examining the truth of th*" 

oft^iepeated assertion' that the bo'^ne (cows and buffaloes) population is - far in 
^cesa of the requirements, of thpse Provinces. - The cattle ' and ' 'buffalo • stock 
correlated with the population, ahd area under' cultivation in different natural 
regions of ^ these. Provinces' will be' found instructive ‘ ' 











. r , Region 

. -- 

Popula. 

tion 

r941 

. Area I 
'under ' 
cnltiva. 
. .tion 

' V • 

\S^ork 
animals 
•over 3- 
years 

Breed- 
ing •' 
males 

Milch 

aniihals 

Useless 

animals 

Young 
■ stook'- 
below' 
3 years 

< ' - 


Millions 

Mil- ' 
aCres-f- 

Thoii- 
'riands . 

Thou. 

■sands'- 

Thou. 

sands 

Thou."' 1 
Blinds' 

‘Thou- 
sands ■ 

Himalayan Tract 
Gangatic Basin 

C. I. Plateau . . 

a m 

. 1*86 
40*72 
' -3*46 

877' 

1 ’ 32,140' 

. 4,203 

- 140,’ 

9.89o' 
■ ; 871 

' c- 

ir 

... -8 

210 

8,382 

l;129 

4 

' 146 

26 

• '160 
7,670' 
067, 


% • • 

1 

^ 66*02, 

37,220 

10,904 
- -..r 

■ ''27 

9p721 

"176 

' 8,706 


* 1 ... 1 ?; figures emerges the startling fdiit thhib fiii' iiiim beihg in excess' 

the Dovine stock is hardly sufficient to cope with the agricult}nal. requirements of - 


©rthe hilLi aro known as tho 'Mofiar; a' waterless tract which 
porocs nuLBB of bhahSaetosiife HiU atreams which disapwr in the rart- 
t MUacres stand for a thonsihdXi. »Wcte nzinn lb »r moist and malarioos. • 
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froviA^B.' tlieie is'tiile’Wdtk-aiiiffiiar'for e^ery "6 *2 'acres of cMti'tratibti 
;_-iDi iiie Him^aygn'T£act,''3-26"aores' in‘tlie‘6Hngetio'.Ba8iii'aiid'4'*8’'iu5res iri tke'Cten- 
. iral= liiidia'Plateau: " - ' ’ = 

^ This is far, from* bemg sufficient, more' par ticiflorly,' if the inefficiency of tfie ill- 
hf^d' cattle of this region is >effietnbered. ’The‘p*ositidn‘bf"iAilch"aiSd breading 
nninials' is^'even worse. ' Thelce' is oidy (Sne cow'bf-' biifffilo 'for 9 persons in -'the 
" Hiniiilayan Trabtj'Gp'eTaQns'in the ■6angetic'Ba8i&,‘'a’nd for 3 in the Centjiar’ihidia 
Plateau, ‘ The recent ''depredatioh's into the' livestock' po^'ffiation of these- Provinces 
to 'feed the 'Aiahy and^prisoners of 'war haVe been reflected in'the above table. "The 
■pbsitioh 'was a ’ little ' better before, the V'ar. 'The ‘hovine 'population 'of 'these 

t>L 'LZ-* vx:.! 


Rovihces stood in- 


1924^25 

i9k-46. 


‘^iVfillidns. 

■;;3i-6i6 

29-621 


" 7.. Adve]^ng ,to the question of the fodd.er resources of these Provinces it might 
he gfehferkUy'dhs'MVedthat during the fOto'mbttsooh'toont'^ (Jime'lS to Gctoher 16) 
^ r^h^'^a'8S‘es''^qw^piyhtiM Vigoroiihly ahd ‘ ubl^tdukly, 'thhre is' ho fodder 
Vh W in ' thp.gp. 'Ptey infees.' Biilrihg" the" mbhisodn, grasses 'are. luscious, 
Imw high riutfient cobtents' ahd mai^in livestock ih'gohd cbnidition. The winter 
S&son, Obteber^l'6 to^^ebruaiy 16; is 'generafly chhtacti^ed by low temperatures, 
occasibhal ffbW'aicd' generally liihited: precipitation. Conditions such as these are 
hardly conductive to the growth of -, grass which practically stops with the cessation . 
of monsoon. As the cold season "Advances, grasses become increasingly tough and 
unpalatable apd eventually useless as fodder by the onset of summer.. At the same 
time their nutrient contents fall and cattle must need turn'to'an alternative forage. 
',By April, the great" majority of grazing pounds’ in. the plains, are practically bereft 
of all green Vegetation and continue a desolate eiistence umelieved throughout the 
summer.' The forlorn cattle wander far and wide’ in''sWch"qf food and eke out a 
nuserable existence. The break of the mbnsoon' '(ihiddle 'of June) tiphs the stm- 
scorohed grazing grounds once again into green ^Mtures' which secure 'a” fresh lease 
of life to skeletons euphemistically described as live ( I ) Stobk. < ' ' 

^ 8. Indian conffitions and traditions being against ^e storage of ^ass as hay or 

J,?ilage,' cattle must depend for about six months in thq year on leaf-fodder and by 
^^roducts of agriculture supplemented by green,; fod^ei^. crops. Tropical heat 
' seasonal rain and a continental winter render the British. bonCeptiop of gorgeous,, 
downs with lush grasses foreign to these Provinces except. in the hills., whiph enjoy 
a temperate climate. The universal complaint regarding 'the. ctfmparative lack of 
pasture lands loses much of its point, if it is.remembferfed that the extension-of land ' 
under grazing grounds will provide during the winter and summer season' only a' false 
i sense of security and little food.. Grazing during the .^‘ Summer months;; except 
in moist localities such as river and. nofo banks ahd the toxui 'Where cattle .nugratef 
is even 'VJ’orse and the so called pastures provide nothing else but exercise. 

* „ « o" -‘S - ■ ’* ■ 

9. The ideal plan for the fodder supply in these' Ptoi^hces 'efiohld take the.,’ 
' following . course ; — - 

Moonsoon . .. Grass only. 

•\ 17 jnter Graiss plus' leaf-fodder,. 1 ,. ' 

w... Suinmer . V:" By-products of agriculture.. , - . 

Vupplomentcd more particularly during thq ppld and hqt weather by concen- 
and cultivated foddqrs like luqetAe (-W^cqpo' ircrf»db)..beraeem/(jrnteK^ 
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alexandrinum), Cfninea grass . (Pantcum , maanmv.tn)t . Japanesej roillct (Panieum 
■sruxgaUi) and tho indigenousi jMar vultpare).. -The. possibilities .nf. intro- 

ducing hay and silage as cattle food need further exploration. It.'vrillrcqaire botli 
propaganda and demonstration to cvercome prejudice against ^lagc. . 

10- Iieaf-fodder; , it ^will . bo soon, plays, an important role during the •wih^r 
months only^ when its nutrient contents -arc high. While brou'sers like sheep, goats 
and- camels subsist on loaf-fodder xight through the year, the bovine population ■ 
(co'VTia, bulls and bufEaloes) amounting to about 30 millions might, also he provided 
vyitb leaf-fodder ;.as an alternative forage to grassy which turns inedible during the 
latter part of t^ie. winter. The value pf-pasture lauds will thcrefprc.be considerably 
enhanced if they are planted un with leaf-fodder trees, 'ihe ideal stocking, to he 
aimed at is an average, ofi about 12 to 15 trees to each aero of grazing ground. 
'Where soil is variable, as in p.sar_ (saline) lands, trecgxowthwillhave to be confined 
to pockets free fiom calcareous nans undemoath. Groups of trees dotted here and 
there will provide food for cattle during vriutor and share during summer. * 

11. By, far tho.best leaf-fodder species for the plains are iu (idzadzrac/ito iridica) 
..and saurijna, (Moringa ptcrygpsp 0 rma) which are noted for their-ndaptahility ahd ease 
in propagation. Seed dribbled during the rains in specially prepared patches inside ) 
.thorny hushes yields the ,best josults. Thorns which_, persist even in_. the driest 
localities provide a natural live fpnee and act as a veritable hurse'for'the,' 'youi^ 
seedlings protecting them feom ^i|^lej.goats and the worst of aU ’enemies,‘.pprcupines. 

Other leaf-foddPr ' specie^ typioahof various natural re^ons;- meriting special- 
notice are: — ■ > - ".'.i.' •- !>*-.' • • ■ / -i • n 

I. Gongetic Basm . 

• 1. : Acacia f arffibim,’ specially* .ppds. ,jBahul. 

2. BauMn{as.-(^ig.). %ac7inar . , 

3. Ficus, glcmeTiata., *. '' 

. 4. Ficus T reUgiosa. -Bftrgfid *1 

6. Morusaiba: Tut. 

- 6. Tamanndus indiaa.; xlmli . 

, 7. Znzy'kus jujt^. Bert. ' ' ' _ 

•-.i' ML Himalayan Tract. 5 ' 

- 1. Anogeissv&latifoliu'.'^'t^BaMi'.^ ' 

. -.^2; J5a«hwii& (Sp.).'^' SacTinor • - 

„ ZvGtwna asid^ca.- > ' xr 

4. Cfretin<Z’^ia^oIm.'' fj- -x, ' ..'.i. 

; tf~‘' JOantteiT grditdts.' .• JJii'ngan'i''r * 

- Z.yMelia azedafddh ^ ' !'■/; - 

: T:^M<yms aTbU:^''Tm'> ' • '*; i,’. 

Z. Oi^enia dal^fgioides^' "SaTvddnt 

■ . ®-. -Po'&ttcaTpus ttidrsupiuth:'^ •••' i ' 

- J?* ,Banj . 

, 11. Quercus (Sp.), . ' 

^'•13. StereuliapaUens. * 

, '^Z.. S^eospertnum sitaveblens.’''-^ 

14.' Termi’ha^xx'Homcntosdz^^ Asm 

tCL Central India Plateali^^iil 





• ^i 'Tamarind'ds tTidica. ■Imli .'-'''- • 

4:. 'TBrmnujMd\tmie»hm.’' Asna 
6. ZizypTvus jujvtba. Beri ■ - > i.. 

12. The growing- importance of leaf-fodder'in comparatively recent years has 

-determined the choice of species in plantations in the reaer-ved forests and elsewhere 
in the plains. Nim is now freely hoing introduced in the Jumna ravines for - the 
puipose. ; ' 

13. Investigations, on the 'determination -of the- nutrient contents of various 
leaf-fodders, in coUahoratioii, with -the Animal -Nutrition Section of the Indian 
Veterinary Kesearch Institute at Izatnagor are still in progress. An analysis of the 

_ leaf-fodder .samples pf a few .typical species, reveals their nutrient contents as 
under!— v‘ . ' ' . 



Forosntngo Coinp.OBition;on Dry Basis x -lOb. 
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. 708: 
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•2;937i 
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1,300 

.1.071, 

4,970 

080 

274- 

46 

A^rnno of S'typical' ■ 

• -i-.ooe 

203 

463 

4,660- 

■4,818 

.100 

63 

40 

■ 'O. K gragaes. • ‘ , 

« * 

“ 

• 


.t 





If will be seen that compared with grasses, leaf-fodder's of the above species are 
ezcoptipnally rich in such essential nutrients as crude -proteins, nitrog^-freO extrac- 
tives, crude fats iind lime. ; Thobbsonce' of -data pertaining to the digestive tnals of 
these.^leafTfodddrs renders generalisation! reading their -comparatively" higt nutri- .-' 
tive value difficult.' *-It is suspected that the^piesehco'of 'tannins adversely affects 
the- availability^ of. leaf-fodder proteins -in the-i«netabolisni- of . animals. It may, bo-w-- 
ever, he-stated "that the hutrient contents of these -leaf-foddofs compare -fa-vourably 
with ycfiihg lush grasses and greeii legomihous forages'' noted for'their nutritivo-valne;* 
The'Pdndition: bf gujar's’.-.buffi-loes living practically dhi leaf-foddet only during the 
•winter ;BettBOh’proyideB-;ail-' eloquent testimony of. its food- value. • " ' 

. ../MU.’ The^managpinent' of tseelands. fof''Br^tained- 'Ifeaf-fodder su-pplies ^puld 
follow th'o'.fcclmiq]ie developed, in'-f he SahalTanpur.SiwaU^'&urihg the last lb years'., 
The .basio/prmpipjEe.uhderly^-.the loppihg'ro^ltetioi^^^ m tie. 'Saharanpur, divisibii . 
ai^ el8qwhero^m|hb''reTO forests .is to ensuie-'tic'.npeel^y. f'Se^ite for tr^ to' 
enable’.J^'eni -fcpIrefeW^’.fcom the temporary da^^ge caufeed.byLtW-p'artialj'-strip^ffig 
of' their'' leSiVes.'" ‘.It 'lUf been that trees-'ca-cefiffiy '.stripped 'durm^^ -wititef 



paSie/'caraPt do- any. 'peiWanent harm- to. 'trefegfowth;''’ Unden Ao-circumstaiicc,/ 

"^fTPi+vniTior tiotxt lAaxrno "r‘tl^vv4i4*.4!nVl . ' niT.'A • 



. generaUy prescribed. .^.■Duimg[fecehfy®to.wheh-;the' jungle warfare -training m'.the 



Siwaliks reduced bhe ureas available for lopping, the rest period 'was reduced to two 
years without any deleterious effect on tree*growth. The salient features of the 
Saharanpur lopping scheme are given below 

(1) certain valuable species are declared as ‘ protected ’ from lopping. 

(2) no lopping is permitted in areas liable to erosion, where all vegetation is ' 

careftiUy nursed up. > 

(3) saplings and small poles are not permitted to be lopped. 

(4) the upper one-third of the crown of all trees is protected from lopping. 
Branches over 3 inches in diameter in the lower two-thirds of the crown may not 
be cut. 

(5) A cycle ensuring two growing seasons complete rest is prescribed. 

16. Most privately owned treelands are subjected to un-rcstricted lopping. 
Nim is generally lopped to death and even roadside avenues ere stripped naked of 
their leaves, (ioat herds attended by a man going about with a siclde attached to 
a bamboo pole is a common sight along the main thoroughfares In these Fxovinces. 
Trees react to continuous lopping by adopting a stag-headed appearance and xeduc- , 
ing their leaf surface to the barest' minimum. 

17. Bor a correct perspective of the fodder situation in these Provinces, the 
following analysis by natural regions will be found instructivcT 

(t) The Himalayan Trad. 

18. InthehiUs, the precinitous nature of the ground acts as a limiting factor 
over pastures. Level land is difficult to come by for agricultural purposes, much 
more so for grazing grounds. Grazing of sorts is, however, available in the reserved 
and civil forests, the configuration of which compels villagers to cut grass and stall 
feed their cattle. The cultivation of fodder crops is practically unknown due to the 
scarcity of land, and livestock has to depend very largely on leaf-fodder, cut-grass 
md by products of whatever agricultural crops are raised. The role of leaf-fodder 
in the maintenance of cattle in the hills, therefore, can scarcely bo over emphasized. 

19. The management of forests in S.umaon, more particularly, the control of 
-a<^mg led to a widespread agitation in the past, culminating in the appointment 

of a Forest Gtievancos Committee whitdi examined the entire forests administration 
m. Ku^on in 1921. Thereafter, the £umaon forests w6re managed in accordance 
lutt tha recommendations of the Committee. Vast oak forests, over which liberal 
- - ions were granted, had been lopped to death by 1939 when the position was 
^ stiffening of restrictions over lopping. The general prin- 
p es underling the restrictions on lopping follow the Saharanpur pattern referred 
I-' . spades are completely protected everywhere, other only in 

+ lotwities while -^ome are open to lopping without restriction." Un- 
Tin these restrictions in the po&t-1939 period have been difficult if not im- 

? ®“force in actual practice. The rest period has Hitherto not drawn the 
en ion it dcasrves in thobiUs. To ensure the enforcement of irksome restrictions,' 
seeim desirable to take the villager into confidence by introducing panchayat* 
control over lopping, = , 

is T>1« hills, in the well-wooded sub-montane tract, fodder supply, 

p The tarai yields excdlent grazing practically all the year round, 

^ summer, when a good bum induces fresh growth of grass, vast herds of, 
wiiioT, i^to the tarai from the adjoining districts. Leaf-fodder replaces grass' 

advancing winter and supports vast herds of Ghtjara* 
buffaloes throughou t the bJwhar tract. 

A village oonuoil. 
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•, . The estimated , coefficients of available fo9d supply per cow-unit for this .region 
'(Dehra''Dun and ITaini Tal Tarai and Bhabar tx^ts) are as under ,: — 


1 


Grazing grounds 
A^icultural by-products 
Fodder crops 


Acres. 

21 
1 / 3 - 
. 1/60 


But .for the need of emwnsfon of the cultivation of fodder crops, and the necessity for 
strioter control 6ver lopping j ‘ the general fodder 'situktio'n 'in this region is satisfac- 
t^: ■ 

, ' "r • (£i) Tlte Gartg^ic, Basin. 

■ 21. The Gangetic alluyium,.wherB 70 per cent, of- land is imder cultivation, has 
to find food for about 38, miUion cow-units. The ta^ 'has been rendered 
exceedingly difficult due to war conditions whi<ffi are responsible for food shortage 
and consequent rise in prices of* agricultural produce resultmg in a continuous en- 
croachment of the plough into pasture landsr -'In the ‘western and central part of 
this region, usar (saline)' ” and '67mr (sandy) soils provide a measure of relief to the 
forlorn cattle. In the 'sterility 'of usar soils lies Nature’s only safeguard against the 
all devouring cultivation. The refractory behaviour of these soils and their tardy 
response to the reclamation schemes -for -agricultural purposes, point unmisteJcably 
to the object they should serve, namely,, the provision of grazing grounds. 

' - - ■22. The Innited fodder -supply due to the scarcity of .grazing grounds affects the 
efficiency of cattle. This deficiency is sought, to be made up by an increase in their 
number. ."With mor.e .months to feed a vicious -cirqle, is formed out of which there 
iB\no escape.* .‘While pasture lafids, whore avhilabl'e, yield, fairly, good grazing for 
the four monsoon months .‘and part of 'season, they provide little else 

c&c^t exerowo . therM|,fter.“ . !^ot. the remaining' six months’ in' the year, livestdclc 
must increasingly! depend on by-products of agricidture;" leaf-fodder 'and., fodder 
crops. The emphasis oh stall-feeding would appear pointless if it remembered that 
except during the rainy season [and part 'of the’ winter, miloh and plough cattle are . 
usually' stall-fed for the rest-of the year.' .'1 ‘ ‘ 

. 23# 'Th®;direotioh .in which improvorrieut of fodder supply- is to bo looked for 
lies towards the.^extension of area -andcr leaf-fodder trees and fodder' crops. . ,ITnfit. 
for 'anything else, t<sar lands; amoimting to a little under 2 million acres, provide an 
opportunity forfthe.CToatfon of, fodder reserYea,. -Simple periodic ;closure.-.duTing "the 
rainy s^son, -accompanied by the planting of , leaf-fodder species- in all -pockets , of 
good soil, free frdin' calcareous deposits, is all that is needed for converting -these 
desolate - wastes mty. fair, pasters lands. .BJiur^J^^ndy) lands which are confined 
' largely td the rRohillmm ,di'y;jsidn,’the (^nges'-O^blas) . ,hi^ banks and 'the; Jumna, 
xayffie^'^royide siinilar -opportunities for rai8uigl4af-!fod^er speoies'and improvement 
- grazing, irt} general. - I ^ r.'. ‘‘i* * . .I ,.'!'-', ’. ‘ -. -/* 

/.-+ '24'.' t>uiiiig 'comparatively recent years, the creation of .fuelTfodder reserves -in - 
■ ratal .'--areas? has 'speoially\’*efigaged. th6 - attention of’ the - €h>vernm6nt'‘j6f _ thesb 
•Provinods.. '' Oh March,. 31, 1946; the B&nd; Management 'Circle, had-795 'phtnCtatiohs . 
■covering an area- of f 6,1 85, acres.'. ’.Small. as. these plantations are, their value, lies in-. 



. i^'it^eae-planta-tibhs will go a-long'-Tr^ to suppleiheht “fodder supplies durin'g 

f'tMO 's' '“K ' (ii». -js 
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26. The ostimatea coeffifeionts 6f available food rapplj^ ‘per’ coTT-unit in this . 
region are given belotv':— ' ' 

Acre. 

Grazing grounds - : 1/3. 

Agriculfcoiai bj^rproducts. • A/O 

Fodder crops - . . . , -l/2p 

(tit) The Gentral India Plateau. _ _ , , , 

26. The trans-Jtunna tract is^t^ipal pastoral country supporting yast herds o^ 
cattle. The sandy loams {parii't^ along gently undulating weli-drained plains, yield . 
excellent fodder grasses. The runds in Jhansi and similar tracts in Hamirpur and 
Jalann districts breed excellent caMlc, goats andt sheep. Grazing grounds ore 
covered "with tree-growth, and leaf-fodder is easy to come by. The estimated co- 
efficients of available food'Supplyi per cow-unit arc as under : ^ ■ ' • y- ' 

■' ' .. ji-s- ■ • •• '• ■ Acre 

. Grazing grounds j .. • .1/3 • , . ' . 

. , ^ . A^ioultural'Jt>y-produot3 ... 1 . ■ ’ 

;i , Fodder 'crops. Li • 0*0036 . 

' There is both room and need ‘for the extension of area -under fodder crops in thi^ 
region. Leaf-fodder- plantations bh’ 'grazing lands will considerably ' case thositnti'l^ 
tion during the cold -weather 'when'gfasscs ■turn inedible. . ' ' ' 

' • APjPElplXIV(3) ’ 

(c) By Dr. ' N, D; EjahAR.- Akim ax. Nutrition Section, Inxji^ Ve'TEB.in.^y ' 

•' . -ij^SOTTXJTE IZATNAOAB. ^ '■ , ' ' ■ 

It is now well recognised tbat..the fodder supply in India-feom all organised; 
sources falls .for .short of thejlivestpc^.requirement. .Besides the quanntative in-, 
sufficiency the food" of i animals in. India lacks in quality os . straw which .fs . 
nutrl-fionally poorer in-many. lespedts as compared "with'^een fodders constitute, 
about 60% of the total rougbage supply.- Except in big farms- the -villa'ge- animal..^ 
subsist on wheat and other cereal straws from April onward and the stock- of the,, 
farmer usually finises before monsoon sets, in. During the four, monsoon months _ 
fodder is plentiful under normal conditions when the sun-scorched grazing .grounds 
.ti&n .'irto green' pa.sture.laiids. -ift is only "after the end of tains that "fodder situation 
Compels attention- ' jind ' ’BiiBstitut«» -are'looked for, -when both-mCn'-and -cattle ' 
wander far^'and -wide ‘in search' of fodder. The period which cciistitutes the-' 
weakest link in' the -chain of -fodder supply is, therefqrej November tb" Aprils-' 
Almost the entire lopping of-fo'rest's and road side avenues 'takes -'place during this^ 
period. • ' 

' It has not .been pos8ible'to.cbllp.ot''acourBtd inforiS^tion about ’"the^ extent to . . 
w^hicb the 'free leaves are' used,.in,' ‘different 'pro-rfnees to'Buppleffieht^the' supply ' of ‘ 
fodder but in the TJnited Ffdvindes where accurate informatioh hits beto' collected^ 
by the Forest Department only 12 per cent, of the total livestock is dependent for 
supplementing its’feed on -leaf fodder for about 6 mbnths-iu -the year .(November to 
April). With the advent of spring most bf, the leaf fodder trees bear, new foHage-.- 
'which being toxic -ih dertaiil cases are 'considered unsuitable -as btffctle feed; '1 

It is interesting that inspite of the long' -dsage of .tree leaves^ttle -wOrk'has beOT,’ 



at 'Xzatnagar in collatoration "witl “Clie United' Provinces I^orest Departnient 
. "undertaken a systematic investigatibn to' &id out tbe nutrients of the commoilfy 
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fed tree leaves. Tlie v'oilc is still in progress but some of flie observations made no 
far at Izatnagar and Lyallpur indicate tliat practically in all species of tree leaves 
irrespective of the date of lopping the crude protein content may be considered bigb 
when the figures are compared with those of the usual cultivated fodders of non- 
leguminous variety. In some cases the protein value is comparable to that of 
leguminous fodders such as berseen and lucerne. Perhaps the' most unique 
feature in tree leaves - s their excessive richness in lime . In ma j ority of cases th e lime 
content ic easily twice as much as that of calcium rich cultivated fodders. The 
excessive lime content has conferred unusual lime phosphate ratio as 5 : 1 to even 
16 : 1. Although the lime phosphate ratio is very wide in tree leaves in majority of 
the samples the phosphate content may be considered opi imum when compared with 
■ the commonly used green fodders, - The other extract in tree leaves is rather high ; 
a fair proportion of this constituent however is made up of pigments of questionable 
nutritive value ; the crude fibre in leafy fodders is found generally low. Magnesia 
like lime is also found in relatively larger amount. 

The digestibility coefiicients and the nutritive values of only a few tree leaves 
have so far been studied with a limited number of animals. According to this 
limited information available at present the apparent richness of nutrients in tree 
leaves as shown by their chemical composition gives an erroneous idea of the imutri- 
tive value. The eiStremely low digestibilitj” of crude fibre and somewhat less so of 
’ crude protein and nitrogen free extract are particular features in the feeding of tree 
leaves. Inspite of almost equal amount of crude protein in green oats bajra andbersi 
leaves the digestibility co-efficient of beri leaves is only about 60 per cent of oats 
or bajra. 

In view of the low digestibility co-efficient of the important nutrients leafy 
fodders are inferior to commonly cultivated -fodders of similar chemical composition. 
Leafy fodders however seem to compare in energy value to po,or types of dry 
roughage though they contain a fair amount of digestible crude protein. Investiga- 
tions on the causes of lower digestibility coefficients and the estimation of 'nutritive 
value on a larger number of animals are in progress. There ore also indications of 
liver and kidney damage when cattle are fed on leaves. It is therefore suggested 
that before any country wide operations are tuidertaken it will be advisable to wait 
for. these results, Meanwliile half a dozen large scale experimental feeding centres 
may be started in different areasio assess the nutritive value of the locally available 
leaves on different species of animals. ' 

APPENDIX.' IV (3) •. 


(d) By Dr. R. Maoj.agan Gobrie," D.So.’ 

In the following notes I shall confine myself to the drier parts of the Punjab, 
taking the dry zone to apply to a rainfall of 18"-4:5" and^the arid zone having less thnu 

- « A comprehensive .survey of fodder trees and shrubs for India and Ceylon forms a 
section of a forthcoming publication entitled “Use and Misuse' of Shrubs ” which is 
bang issued as TecMjipal Communication No. by the Imperial Forestry Institute, 
Oxford. , This will be the most comprehensive and thorough analysis yet 'made jrf'-otir 
leaf fodder resources and should therefore be in the hands of all those interested .ip. 
the improvement of livestock in India. Im view of this publication the following' 
xemarlm will be confined strictly to a summary of the position as regards areas 
deficient in rainfall, , <■ - ' 


, There are two distiiict methods of using lopped fodder. One is'^^R^Tamine or 
shortage relief measure, and this is'gbilOrally so drastic as to harm the tree seriously or 
M3I0AR 
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oven causo its death if persisted in. Tliis form, of use, or ratlior misuse, is usually » 
desperate attempt to keep straying animals alive, or is alternatively the utterly des- 
tructive Tfork of intinernnt graziers. In either case the question of whether the 
tree remains alive or not is a secondary consideration and inevitably leads to complete 
disforestation. . ' 

The other and more logical and intelligent use of tree fodder is in tho-se feu* dis- 
tricts where it is used on a restricted and seasonal basis and on a rotation which allow 
the tree a full chance of recovery. Examples are seen the oak lopping in the -Kulu 
valley and in the use of Morina pterygospernia as n hedgerow tree in Ambnla and the 
adjoining districts. Another example is ,the use of ja 7 td {Proposopis spieigera). 
as a hedgerow tree in Dcra Ghazi Khan and ot her arid distrlcs. - In Dora Ghazi Khan 
it is noticeable that a good cultivator who has his field bunds properly maintained also 
has a regular succession of age classes of jand natural .seedlings in and around his 
fields, these trees being lopped on a very conservative basis which allows each one to 
develop a restricted but healthy and fully productive crown. Conversely a bad 
cultivator whose -bunds are breached and neglected usually has only a few dying and 
overloppcd .fajtd with no attempt at conservation of a succession of natural seedling. 

In ureas of slightly better rainfall Icihar [Acacia arahica) is frequently treated 
in the same way hut in most places the exploitation of kihar lopping is so iinproi’ident in 
the dry southern districts that both the Irrigation Branch and the Forest Bepartment 
have given up hope, of raaintaming hihar avenues and roadside plantations in face of 
the universal misuse of this most valuable tree. The TeiJear's best contribution to 
fodder is the young pods before they ripen in April but u-inter lopping of tu'jga 
effectually prevents any flowers from setting seed. 

I hav^ been oritioised in the past for stating that the peasantry of the western 
Punjab is associated, in my own mind with the complete destruction of tree gi-ou*th, but 
80 far as one can ascertain this charge is historically correct. Soantly but reliable 
records show tHiit the whole of the 'Western Punjab uplands and plains were 'at onetime 
fairly fully covered by forest growth and that this continued nil through the Buddhist 
occupation of Taxila, in fact serious disforestation is only-recorded within the last few 
centuries and accelerated by the Pa® Brito?i 9 i 7 oc. In the case of Montgomeiy district 
many of the original irrigation grants^ were given on a condition that hedgerow timber 
should he produced, but the general tendency in both irriga-ted and unirrigated tracts 
south and west of a line adjoining Delhi, Lahore and Bawnlpindi shows the progressive 
destruction of all tree growth -whether natural or previously planted. 

In view of this situation one can therefore hold out no hope for tree fodder as a 
solution for the fodder problem in our dry and arid tracts unless and until the number of 
animals has been reduced to ivliat can be n^aintained on the a-vailahlc grass, straw and 
cultivated fodder crops. Once such a balance has been -set, then we may be ahle~tg 
make some worthwhile contribution with tree fodders by intensive planting of -tree • 
^ecies in the hedgerows, field edges and .waste lands. But so long as all. trees, in- 
cluding our long-suffering roadside and canal-side avenues, are being massacred to save 
htmgary herds from starvation I can sec no future for fodder tree planting in the arid 
zone, and the utmost we can attempt is the afforestation of -waste laud and road- 
sides with .the' less palatable species which we have some hope of preserving. On .the 
other hand, given a modicum of protection there are a considerable munbef of tree- 
species which- will not only fiounsh but will yield a reasonably good quantity of high 
grade.foddcr, if -lopping is; carefully .controlled and carried out onlY.lit suitable 
season and on a B-tmctly observed yotation. j * * .sr i " 



Amongst mdividLiial specios there are some strlldug examples of variafaon in their 
fodder value rinder different climatic conditions. As examjjles let me quote : — 

(i) Bvteafrtmosa, dhak or “ flame of the forest is hardly lopped at all in 
the northern parts of the C. P. where it is a major species in mixed forest, whereas in 
the pure stands of Butca along the base of the Siwaliks in Saharanpur, Ambala and 
Hoshiarpur it is very hea^■^ly lopped on a rough rotation which aims at keeping the 
trees alive as long as possible. This Butea leaf fodder is regularly stored as dry 
bundles in the roofs of houses and in the forks of trees for use as an emergency 
fodder during the subsequent cold weather. When not required for this purpose the * 
dry leaves are used as litter and eventually find their way to the fields aa manure. 

(lY) Melia Azcdarach, the Persian lilac ”, unlike the first example, appears to 
have a higher palatability in the wet zone than in the dry one where it is seldom 
lopped for fodder although it is a great favourite as a shade tree within the compound 
walls of village houses throughout the western Punjab. 

{iii) The pods of Acacia leucophloea are a favourite cattle fodder in parts of 
Madras, but although the tree is v«y common all through the Punjab dry rakhs I 
have never seen the pods used in this way. 

{iv) Although a grass and not a tree, Saccliarum spontaneum the dreaded" 
Kans grass of northern C. P. is reckoned as being quite useless for grazing or fodder 
there, whereas in our Punjab torrent bed reclamation it is the first natural pioneer 
wherever sandy tracts are closed to grazing and is regularly cut for fodder all 
through the hot weather and the monsoon. 

New sources of bush fodder are also becoming available in many of our dry and 
arid zone closures which are usually legalised by the application of section 38 of 
Indian Forest Act on the voluntary application of a majority offthe owners. The 
effect of such closures is to revive the common bushes Avhioh owing to persisteni grazing 
have been practically eradicated. An outstanding example is Indigofera pazidfo’ia 
in the Attock rakhs. It has not yet been established how far this can be used as a 
loader but as practically all the Indigoferas can be used in this way it is worth m a kin g 
a determined effort to effect a very gradual introduction of this species as a lopped fod- 
der ration, , ' 

Tlie lists of species frequently published in the past by forest ofScers, starting with , 
J, F. Duthie’s “ List of fodder trees ” of 1889 and B, M. Coventry’s Punjab list of 
1900 and finishing with M. V. Laurie’s Indian Forest Leaflet No. 82 of 1945 do not al- 
ways differentiate between fodders normally used by one or other jof the domestic 
animals. Thus very long lists of species have been complied which give a somewhat 
erroneous impression of the choice of species available, particularly in the dry 
and arid zones. Again, many of the palatable species which are common in the eastern.^ 
Punjab do not persist in the west so that the number of species is again reduced by thq 
species’ own ecological limitations. I have therefore not attempted to give a detailed 
list for the province as such a list, unless divided into a considerable number of 
regions, woidd give an entirely misleading impression. The'’main species on which ' 
we must rely for our desert fringe shelter-belt work in the southern districts are : — 

{%) Acatna arabica (Tcikar) subject to the limitations stated above of its very 
easy extermination. ' . , 

(ii) Prosopis spicigera (jand) whose very slo'^ growth renders it. even mote . 
vulnerable to misuse. - ,t . - 

{iii) Prosopis juliflorat the whose leaves ure unpalatable but wlxose' 

pods produced twice a year are a useful fodders^ J • 
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(zi») Atbizzia hebbeJc and proccra, the sirts, is reckoned in some of onr Western 
nd southern districts tb he an outstendingly good cattle fodder, so much so that 
its fature as a roadside tree is like the Jdicar seriously jeopardized, 

In view of the enormous quantities of Dalhcrgia sissoo, the Punjab tali or shishaiu 
now being planted each year in our aflbrestation work throughout the uplands of the 
proAnnee a special note on its use as fodder may be justified. Normally the sissoo i" 
not lopped for fodder in the Punjab though it is listed for many other province 
including Baluchistan as being a fodder species. It is only in times of extrem 
scarcity that the sissoo is here lopped for fodder as the fresh leaves are said to produc 
diarrhoea and other digestive doubles. Experiments carried out by Lander an 
Dharmani at Lyallpur have shown that a good silage can be made from the stippe 
leaves of sissoo,' but the’praotical application of this experimental result has not so far 
proved successful. Our own attempts at maldng pit silage with leaves freshly strip- 
ped feom sissoo branches have not been successful, partly owing to the great labour 
involved in stripping the leaves from the cut branches, and partly owing to the very 
high percentage of wastage through the outer part of the sliced material going bad. 

Speaking of silage generally it is significant that now here has silage either o^ 
grass or leaves been established on a practical basis ae a routine meaure by the zamin 
dars themselves, except in the one instance known to me of Jullundm where the per- 
sistent efforts of the late Maulvi Fateh-ud-i)in did succeed in popularising this type 
of storage. Owing to the amount of labour involved and the risk of heavy wastage 
from unsuccessful or only partially successful pits it appears that silage will not be 
established as a routine argricultural measure until a great deal more of practical 
demonstration rather than of verbal or leaflet propaganda has been, done. This is 
particularly so in the dry and arid tracts where the present surplus of cattle and failure 
.to conserve any grass for cutting render silage proposals quite impracticable until a 
better regime of soil and water conservation provides a better seasonal flush of grass 
and leaves for sUing- ^ 

Having first established a better jegime of fewer, animals and a better seasonal 
production ofgrass and leaves with which to build up a reserve of dry fodder or silage 
the question of the correct rotation for lopping of fodder tfBes has still got to he deter- 
mined. All wc know BO far as regards the Punjab dry and arid districts is that pre- 
viou.s practice has almost entirely eliminated tree growth. IVe know from this is that 
lopping has beeir so destructive that tree growl h cannot survive in fa ce of this misuse. 
It is probable that once we can establish and protect plantations aixd aA^'cnues of fodder 
species wc may require to enforce a considerably longer rotation than is adequate for, 
the same species in the zones of higher rainfall. The proper rotation for Tsihar, jantl 
mesguite and siris will each have to be worked out on a basis of trial and error but it is 
janlikely that any of these will stand up to a nnual lopping and it can be presumed that 
a 3 year rotation in the dry zone and a 4 year rotation in the arid zone will probably 
give us the highest yield of palatable fodder. ^ 

As regards the relative palatability of tree fodder, here again we liaverlittle or no 
actual data for the arid zone, or in iact for any of our Indian conditions. In an article 
on the role of leaf fodder in animal husbandry in the U. P. printed in an Indian 
'Forester of 1945 M. D. Oliaturvedi ohserx^es that as thepold weather advances so the 
hayfxoza fodder grasses decreases in its palatability so it is in the early spring that 
leaf fodder is of most value. He obser\’’es' that tree speciesof Adina Sanhimia and 
Iflorus are rich in crude protein, crude fats, lime and nitrogen-free exlracfives. 
There is an obvious lack of data on the relative digestibility of the various leaf and 
pod fodders. As noted above the pods of certain Acacias are not fully utilized and it 
may be that a very sunple treatment would render them palatable. Hata showing 



a veiyliigTi nutritivev.aluo fortliepodsof P/‘osopi.s-j«?(/?orawercworlcedoTifcatiiyal^_ 
pur by Lauder and Dliarmani and were recently rcpubJiBlied in Purijab forestry Note^ 
No. of 1943j but tb'*ir UBoin practice io restricted to tber veij'" sliort period of ripening 
because once tlic pod liardens it is no longer very palatohlc. 

European experience of leaf foddeis is summarised in a recent Gr<nnnore Bulletin 
No. 8 of the Ministry of Agriculture and Ejsheiics, Lordon. This states that as a 
result of ■%v<ar slier tages of ordinal y fodders ti'cc leaves have been much more com- 
monly used as fodder than in the past, partictilarly inlTiance. ivhere the elm i§ pre- 
ferred. The main draivbacks to leaf fodder u.®o are labour shoitago and the tiirfe 
required for the collection of the leaves, and as we have already pointed out tliis also 
applies to our own attempts Aidth sissoo. This bulletin states that the following - 
species under European conditions have 2/3rds of the food value of hay wlien used 
fresh : — '■ 

elm. lime. 

a.sh. ' hornbeam, 

beecli. chestnut, 

acacia, 
poplar, 
villow. 

The drj’- leaves are said to have a higher value than the average ha,y, but it is not 
clear from t his whet her t rce leaves improve in feeding value as a result of drying. 

As a further ' result of wartime ihortages the frnie bullctir irdicates that many 
tree fruits such as mountain ash berries, hoircchestnuts si.d oak acorns can bo pre- 
pared aa-a mash hy grinding, washing and adding salt. Such preparations are more 
useful for feeding poultry’ and pigs than cattle but this experience indicates that cur 
own local resources of tree fruits have not been fully exploited as a possible source of 
fodder. Another notable develoj ment which we might follow up is the growing of 
Sunflower for its seed crop 'as a food for domestic animals. This can readily be culti- 
vated in waste land hedgerows the banlcs between tei raced fields and amongst young 
trees in afforestation areas. - , 

The use of caustic soda as a means of rendering course .st jaw into a more easily 
digested material is now an accepted methed of iniproving forage lesiducs. After 
boiling with caustic soda the soda has to be waslxcd out of the boiled straw before this 
is fed to the livestock, Tjut the same .soda solution can he used over and over again. 
Given a plentiful supply of wood fuel, which will admittedly be the limit in factor in 
most places, this method of predigesting coarse vegetable matter such as the stalks of 
Jaint {Seshania) and the leaves of Agave should be worth investigation and thorough 
trial. 

To summarize, the production of tree fodder in the dry and arid zones will only 
be justified if this work forms and integral part of a wider programme, the more 
important items of which must be : — 

(а) a sound soil and Avater conservation policy, which will in itsplf greatly in- 

crease the production of herbage and jungle fodders from fallow and uncultivated 
land. , , “ 

(б) the conservation and improvement of natural pastures and grasslands, and 
the clos'ure either permanent or rot ational of existing common gra zing land. 

(e) a drastic reduction in surplus cattle and the rigid control of itinerant graziers 
and shepherds. 

(d) a concentrated effort in the practioal'demonstration, of ensilage and storage 
of fodders. ; 
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APPENDIX IV (3) . . 

(e) By E-B. A. Gahland. 

In tlie traditional usage of tlie Province it has been custotaary to divide Sind 
into three parts ; northern, central and southern. These were ‘‘ Siro ”,~or Upper 
Sind ‘Vicholo from about halfway between Itarkana and Sehwanto Hyderabad; 
“ Lar ” from Hyderabad to the sea. Por ecological purposes a longitudinal, instead of 
latitudinal, classification is more convenient, though- here again the division will be 
into three main parts. Along the western border of the Province is a hilly region 
known to geographers as the Khirtar Range and locally as Kohistan, rising to over 
G,800 feet at the highest point near its northern end and gradually decreasing in ele- 
vation to 500 feet just north of Ivarachi. In the" centre is the Indus valley Avhere 
conditions are in the main dominated hy the great river Indus, as modified by the 
Suickur Barrage and other irrigation works of varying magnitude. On the east is a 
typical desert upland region (Tliar Parkar) ; though a long its southern extremity and 
extending across the Indus river delta thereis a region of tidal swamps which probably 
deserves to be considered as a fourth and separate class from the three main divisions. 

2. It is a peculiarit 3 '^ of the Province, as a irhole^ that though rainfall is everj'- 
where normally extremely deficient, averaging^ from 6 to 10 inches annually, 
the eastern desert seems to roceivc’morethaneither of thoothertwo classes, owingpre- 
sumahly to it alone edming within the extreme outer borders of the >S. W. monsoon 
which is the dominating climatic factor along the I’csl of western coast of the Indian 
peninsula. In the Indus valley, thanks to man’s ingenuity rainfall has become of 
steadily decreasing importance, crops being raised by irrigation over increasing areas 
and the desert area dwindling in size accordinglj’-. Unfortunately, as lias been the 
case in most parts of the world, the two sections of <he ProWnce which are ecologically 
most primitive, the so-called “ barren ” hills ou the west and the desert on the east, 
have in the past received hardly any scientific attcntioji, in spite of the faot that 
oonservation of the scanty flora and careful mauagem'ent of the very limited natural 
xesoxu’ces of such poor regions are arguahlj'^as importantfunct iens of humanity as is the 
sinular treatment admitted, as dtie to the poor and destitute among men. Official 
' records all seem to agree in stating that the best livestock have in the past come firom 
the hill region and from the desert, thougJi ydietlier this would have been possible 
Without the advantages of seasonal migration to tj»e Indus valley may reasonably be 
uoubted. In any case Sindhi livestock of all sorts have achieved a reputation for 
cxceUencp, beyond the borders of 1 he Province, such that their export has been on a 
oonsictero ble scale in the past in order to meet a regular demand. Such an asset there- 
lost merely by neglect to protect or strengthen the foundations on 
w lion 1 las been biult, nor by failure to adapt the structure so as to coincide with 
Jior cnangea which must powerfully affect it. In Sind before man began to inter- 
ere extensively by irrigation and engineering works, the annual floods from the Indus 
spreadmram v ideoverthe valley consequent upon the melting i/fthe snows inthehigh- 
1 s or the Himalyas where the river and its tributaries have their sources. Popula- 
tion was scanty and gazing abundant after the floods subsided. Gradually these 
oocl watCTs have been brought under control by an elaborate system of embahlc- 
en s and caitels so that the rising waters can be kept from flooding to excess many of 
o lands and can also be directed further afield along canals so that crops 

e grown over- extensive areas with reasonable securitv. Only a fairly narrow 
? “^l*®-^hsisleft between the two main lines of protective emhanlcments, 
sfcpAd;i’D-boo« j yaters ore retained. Thus a primitivt^ pastoral, society has 

ranirH-J^nfttT into settled agriculturists and this process is continuing at a 

P y c eratmg pace since the construction of the Sukknr Barrage, which within 
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ilic large area under its conunond lias effectively created ivliat amounis to, a new 
climate by i}ie .pro\’ifeion of pcreni'ial water in ils^cnnals, wlfereas the previous canal 
systems only expanded, regulated and some what prolonged, the distribution of water 
during the flood season, which happens 1 o correspond fouglily with Ihe monsoon 
season in other parts of western India. It is a universal experience that simple 
pastoral peoples -wdll only abandon their traditional ways of life with the greatest re- 
luctance and tliat their obstinacy is sucli that they almost invariably involve their 
windling' grazing grounds in practically to^al nnd permanent destruction, by. en- 
deavouring to continue to pasture excessive number of animals, before they surrender. 
In Sind, even assuming that some part of the desert uplands could eventually be 
canalised au^ brought under irrigated agriculture, which is extremoiy doubtful, most 
of the region tvill alwa3ra be too high fer irrigation, as . is still today the case 
many parts of the Indus valley, capable only of producing a scanty vegetation consist- 
ing largely of sliruba and stunted trees of which ihe most typical are Prosopis spi- 
, oigira, Zizyphus, nummularis. Acacia Senegal, -Commiphora mulcul Salvadoxa pcrsica 
and olcoides, Calligonum p.olygonoide«, Capparis aphylla and Calolropis procora, all 
of which arc in varying degree useful for fodder. In addition there is the coastal fringe 
• of swamps where mangrove species, if properly ma naged, may be a valuable source of 
permanent fadder. • - , 

■3. -How Sind will deal with problems thus presented still remains to be seen. The 
' assumption is made above that a cb-ordinotioii between pa^lurr.go in the hills and 
desert combined witli migration to the valley lands along tlie Indus is a basic factor. 

^ Thisjs on account of experience in the riverian areas of the Indus vally where almost ' 
‘all the lands allocated for maungement to the Porest Department are situated. 
Most of these lands were apparently criginally set a jiart as hunting grounds by the Mirs, 
who preceded the British in ruling Sind. A few may also have been poor lands which 
by. general agreement it was found convenient to keep as grazing grounds and sumps 
for draining off- surplus irrigation water from neighbouring fields under clutivation. 
These u§ually surround one of shallow deprtssions, known as“dhand3” some times of 
la.rge extent and holding more or less perennial water which arc such a characteristic 
-feature .of Sind and are perhaps remains oj earlier beds of t he .vagrant river Indus. Altho-. 
ugh tbelahds under the B'erest Department management arc almost all in tberiverian 
tract of the Indus valley, their ecological status is forciblj' varied by whether they are 
■ inside or outside the protective embankments and arc accordingly watered either by 
the mrre^rmned annual inundations of the Indus, .or, if inside the protective embanl^ ■ 
ments, have to rely principally on gottihg canalised irrigation water. For. the former 
the acreages receiring water and the depth ns well as duration , of .watering of couise’ 

•• ■ vary from year t.o year. Even in the best years however there are always some high- 
lying sand dunes aiid elevated stretolies of land which arc above-high w'atot level. .The- 
actual levels of the lands- also arc .perpetually changing as silt is dep.oritgd or washed 
' away and large' scale complete erosions by the river, as wiell as now depositions else- 
where in the form of low, mud flats or sandbanks, which ipay either .be raised to higher 
-levels or again .washed' away in subsequent years, are constantly taking place. All ' 
these parts of the fore.!;t estate arc therefore subject to constant change and the practice 
' of forestry under such conditions necessitates ateclmique very different from standard 
methods enrployed elsowKere;. ‘Tree crops however have a .great, advantage over 
ordinary a^icultural crops' in such areas that Once established they .oah stand- 0Qnsi-> 

' (Icrable amounts of flooding, if, their heads are above wdter;.or alternatively can con- - 
,^inue to ernst through one or more years when water does not rise sufliciently.to'.fiobd 
, the land, provided that they have got their roots down.to moisturc-soil below ^ovmd 
jevcl, In the pprtherp end of the BroyittOo^ the-priucipal tpeb grown is liosopia- 
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sploigcTa (kandi^ witli Populiw oupliraiica {baJtan'S iinpoitant in. some jdaccs. In tlic 
soutlicrn kalf there is the marked clifTercncc that Acacia arabica (babul) forms about 
80 per cent, pure crops , this c’l ingc in species being due to frosts in the northern half 
of the Province, which babul will not tolerale so well as 7iand/; Both those species> 
however arc of value for fodder purjioses as well as for the production of feel foe which 
they arc principally grown. Babul is specially valued for its fodder and the pod 
season, Avhich opens about April is eagerly awaited. Kandi pods, which are also 
utilised for fodder, form later than those of i»o6«7,thu3 supplemon^ing the fodder supply 
and extending it all through the hot season itntil the floods start. The leaves of 
babul are \hilucd to improve milk and nutrition dtiring the cold months of the year, 
but their remove '' has to be severely restricted In order to prevent damage to flowers, 
ruin of the pod crop and consequent lack of seed, which is requir d in very largo 


quantities, for the annual .sowing operations in the iiverian areas which are either 
being newly formed by sufficient depositions of silt, or where, in land.s fiirtlier away 
from the river, the h^^ight of inundation has been paticularly suitably for regeneration. 
Out of some 1 ,120 squ.iro miles under management by the F or.'sb Depart luent approxi- 
mately 1,003 square iniks are usually open to grazing. As well as the fodder'from 
the pods and leaves. t.hcro arc in many places excellent iia' ural grass crops, 
which spring up vigorously after the floods subside. Of the above 1,000 square miles 
about thr'-e hundred are usually available for all nnimal«, i icluding sheep and goats 
while from the r 2 m'..iiiing 700 square miles shecii and goats ns well as cam''ls. have to bo 
excluded owing to tJic damage done browsing on the tei'der shoots of young tree 
crops which have not j'et grown above the reach of t^iesc voracious animals. It is 
however a special feature of forestry in Sind, which lias been developed only in recent 
years, that the co-operarion of the herdsmen of flock? of sheep and goats ’s obtained 
and utilised under careful supervision to carry out the cleanings and .spacings required 
in dense crops of young babul, whereby tbo herdmon obtain tbc loppings from the young 
trees out out by tbem in those cleaning and thinning operatoins, thus* getting an 
abundant, supply of green fodder for tbeira’iimals aad at the same time assht the sil- 
vicultural woll-boing of the crops by proper spacing of tbc young trees, ^e superior 
germination, obtained from babul seed, which has parsed through goats is also a Well 
Imown way, in which these, animals, which in many parts of the wo^ld have been 
responsible directly for so much erosion bj' destruction of sparse vegetation on 
bill sides, are useful, under control. recent years there has been a steady 
increase in the nuir^iers of all animals brought into the forests for grazing. - 
This way be partly due to unusually good crops of grass and other fodder being 
available on account of a series of unusually high inundations. It is however also most 
probably due to steady decrease in other areas available for grazing in the Indus 
valley as more and more lands are being brought under permanent agriculture with 
better prices for crops and increasing canalisation and wider facilities fpr irrigation 
Decrease in available fodder in the hills may also have been a contributing cause^ but 


numbers for Which 

the Forest Department has received. fees are — 



1943-M 

1942-lS^ 

Average 

40-^1 

42-43 

Horned cattle . . 

. . . . 9.'3,500 

70,600 

' 65;142 

Goats and Sheep 

181,658 

107,016 

134.626 

Camels 

2,-180, . 

1,660 

1,942 

Others 

• * 

2,210 

1.170 

3,016 


Total .. 281,833 

240,712 

203,625 
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^4. ■'Tko'^abovc admissions iiXcludo those to tho “ihl^d' -'*• parts'df the '^IffoteS - 
estate, ' that is to Say lands’ out off hy the proteotive omBiiiikmont’s - aloi^’ the rive'" 
-ond so Toooiving water only by speoial sluices 'in the embankments or from tho Publiti " 
Works Department canals.' Por rnany years most of these " inland ” forests have 

• been some of the poorest parts of the estato/much of them being very dry” or else 

" lealar ” land so impregnated with salts as to prohibit^almbst all vegotationi except 
perhaps scattered bushes of Salvadoro ’persica {hhahkr); or’ on better -but dry -areas 
rather stunted Frosopia spioigera with TamariX'spp ’{Lai) in depressions. . 

where water wap apt to stagnate. More recently as the Sukkur Barrage and other 
irrigation- works have made more Water available and 'brought it. to areas there- 
tofore beyond the reach of irrigation, 4he Forest Department has evolved a' technique 
for developing these -lands -which holds out great promise of being highly success^. 
The method employed is to pro-vide for irrigation ffrom the Public Works DepartmeB.t 
canals in much the same way as is done for ordinary agrioultuial lands and. then to 
raise trees from seed, sown in lines, usually ■with intervals of 38' or 40' between the 
lines, the intervening lands 'betwecd&’tlid'lines^' of tree seedlings being leased out for 
cotton or grain crops for several years until the y*oung saplings in the lines become too 
big to permit profitable arable oultivation beneath their shade. Thereafter the Whole 
area between the lines of trees is put down to grass until tho former ore ripe for ex- 
ploitation as fuel at from 15 to 25 years old according to locality. Then ■fchoy are • 
felled and the whole process is repeated. This system not only promises to increase 
greatly the production of fuel on such areas, but has also proved financially pro- 
fitable. Thus, what Were formerly chiefly useful as grazing grounds for camels, ai;o 
steadily being transformed into intensively managed estates. As hahul has already 
.proved suitable for such plantations, about 2/3 to 3/4 of such areas in which &obul 
is planted -will be most valuable grazing groimds, where a combination of grass and 
tree fodder -will be available. Bsperiments with other tree species are also in progress. 
Much still remains to be done and extensive scientific research is urgently needed to 
work out the best combinations and rotations in this system of alternating hus- 
bandry, which is in its own \ray a development of the principles underlying the in- 
creasing use of temporary grass leys in Bngland. There scems np reason to doubt 

• .that, where a demand for. high class grazing for high grade cattle- and for milk 
production can be developed and lucerne or similar expensive fodder crops can ko sub- 
stituted for se/f sown grasses, after 4 or 5 seasons tmder arable crops , the productive 
capacity of such* areas could be inorcaed sufficiently to solve many of the problems 
now' facing Sind. Ihcroasing demands for milk and cattle coinciding with the spread 

- of irrigated agrioulture and a consequent decrease of common grazing grotmds, oom- 
■■;;bined with lack -of planued'produotion of fuel, -and fodder crops must ino-vitably' 

-,f esult in 8erioua.,dislooati6n’of the rural economy of the Province. By careful dis- 
v'tribution - of -estates mtoagedon these lines, throughout all the Province on' an ade- 
quate scale, IppaLdemands for fuel and fodder, could be met and properly co-ordinated 
'>■<, .with thb export of-fufel, milk and corn Surpluses to-urban centres. Such estates could 
al^ become valuable oontros for schemes of co-opertive-’marketing and for demons- 

- tration^'f now ideas, in the mcohanisa'tion of agrioulture, power ixrigaton and aiTnnft,. 
-develophicrits for which a shortage, of manpo-vVer renders Sind an almost ideal location, 

- As forest plantations alone, or "as, pastures alone, it is ■unlikely that thoy.'opuld be - 
• managed at a profit at present. Handed. over for ordinary agricultural' fievMdpment ‘ 

these lands, like all others, would, bo almost certainly turned to maximum cask pro-, 
duction tmder arable props.' , By.cbmbining fuel and tree fodder produtioh .-with- pas- 
turage and rotating these with arable. crops,' several useful andindopd'vaiu a'bie' piir- 
'■jposes .can be economically .combined. . . 

, ‘ ' 6. ‘While therefore the place of fodder from fre^s and shrubs in this Pro-vinoe may ■ 
not appeear suporfioially to be of great importanoe,' it pro'vide’b a necessaiw link it, & 
M3IOAB . J 



262 . 


of land utilisation motliods. In the d^. hills and in the dese^s> on the < £l anVa of 
^jidus .valley, fodder from shrubs probably represents at least bO'^par oent.-of- the pro- 
ductive capacity, of these two zones. In the Indus valley, Where irrigation 'costs neoes- 
nitato a high standard of utilisation of productive capacity, the use of tree fodder in 
.combination with fuel produotion is of considerable importance. The possibilities of 
.BhE.iib fodder produotion vinder trees also 'appears to merit thorough research, in con- 
junction with parallel research in shrub fodder production in dry zoucs. The proper 
; management of mangrove growing on tidal swamps along the coast is a kindred sub- 
ijeot for research, about which nothing has so far been done in thig Province. It- is 
.possible that experience in .lands where olimatlo conditions are more favourable to 
..grass crops may in the past, have under-rated the value of shrub fodder. Wow that even 
dead timber has been proved capable of conversion by suitable treatment into 
palatable fodder, the nutritional value of leaf fodder from trees and shrubs deserves 
. thorough re-examination in the light of neW khowlodge of digestive processes. 


SJRZEF 2?ES€‘SIPriOX‘ OF SOSiM FOODER TREES AND SSRUBS IN TEE 
* "PROVINCE OR SIND. ' . 



Soientifio nniniJ.' Sindhi name. * • - Description. 
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APPENDIX IV (3) ' 

(f) Bv Sabbas Bakabttb S. Habohaztb Smasr, L. Ag.,CokMissxoN] 3 it fob Aob&cttb^bb, 

PatUAXA. ’■ - 

Patalia State forms tliat part of the Punjab where in the extiienie northern part 
of the State, the climate is cold while in the southern part of the State, -it is comple- 
tely dry and arid. Thus aU exiremes of teraperature are met with in this area.-. Vast 
areas of land are canal irrigated. Well-irrigated but still- there are large, tracts of the 
State which are climatically dry and ooz^ist of arid regions, suchas Bhatinda:, Nar- 
wana and Narnaul. It is particularly in these arid regions that the scarci-t^ of fodder 
for cattle is generally felt, while in those parts of the State which receive sufficient 
rainfall or have been traversed by canal or well Water, there is ho trouble of fodder. 
It is particularly in these arid regions of the State that the use of leaves' -and^ soft 
twigs as fodder for cattle has been in vogue. ' ' ■ C - ' 

It may be a matter of coincidence in nature, observable in these . districts pazti~ 
cula^ly’ Nazhaul that the cattle fed on leaves and such green shoots when available ' 
are generally ^out and strong in physique and quite healthy to look at. Such parts ‘‘ 
of the State have been inflicted with fodder famines frequently on account of failure 
of seasonal rains and the cattle of this area have learnt to make use of availablolcayes,.^ 
- and also have thrived upon it- . The famous breed' of cattle which bias establishcdr 
itself within this dry and arid region, is known by the name of “ Hariana breed *, 
pharaoh' and'Xarhota Cattle Pairs of Namaul attarct large numbeiT of cattle-breeders 
fiiom '• within and' ' outside the State. '^The' total' number’ of' transactions of*i 
animals at these cattle fairs during the year 2002 (1945-46) was 22,277. ■ ••••’ 

The fodder trees and shrubs which are playing an important part to meet the " 
feeding requirements of the cattle of the dry areas are as under : — 

1. Zizyphus Nummulava ; (Jhari Beri shirub) 

2. Acacia Arabica, (Kikar) 

3. Pious Beligiosa, (Pipal) 

'4. Cappris Hbrrida (Hihs) - ' • : 

5. Calotropis Gigantea (Ak) 

6. Dalbergia Sissoo; (Sbisham) ' . ' ’ ' •, , 

7. Azadiraohta Indica (Nim) . ' . ' ✓ 

8. Jand. - , . ' 

1. ZizypTttts Nifmmulava, (Jhari) Beri shrub . , • ' 

This shrub is used both green and dry. The leaves of this shrub are .storeil' 

' , when in excess in the rainy season and fed during winter. It'grows -Wild- ' during 
;• rains and "With little moisture makes ■vigourous growth. People out the young twigs' 
'.'and leave them to dry in .the fields for a day or so. • On the neset day the twigs are- 
beaten' 'With a stick and when all leaves are separated 'then .these a^e’- storedl These 
, leaves are kno'Wn as Palla.' It is one of the finest feed for the cattle in winter. Iifi 
ia fed as siich or is mixed 'with other fodders. • ' - - - ’>■ 

2. Acacia Arabica. (^ihar.) , _ ' ' ' • ' 

■This tree is generally foxmdin dry tracts. It is mainly fed to the goats and camels. 
Its young branches are . out do'i^ from the trees and chaffed into' - fitiw 
fodder. This is usuall^y fed ^eom . lii o.ase of scarcity of fodder in the irrigated aieM' 
on aoodunt of fodder famine,.thi8-tree is iified for all the oattle« It? fruit-while green - 
' and fresh is given to the milch ca-rtle. . 

B,' Ficus Beligiosa,- (Pipai)t 

Ba iea^ while.Siee^ sie to goats and 
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4. Cappris Horriia, (Binds.) , - ' ■ 

. Its loaves ore .used for feeding goats and camels. 

B. CalatTopis, Gigantea, (Ah.) 

It is tiaed as fodder for grazing goats only. . 

6. DaJbcrgia Sissoo, (SJtisJiam). 

Its leaves are used as fodder for co\via only. 

7. Azadiraclita Indica (Nint). 

Its leaves arc used as fodder for camels only. 

8. Jand. . ' 

Tlio leaves and fuxit of tliis tree arc fed to cattle goats and camels. 

The only method of increasing the supply fodder received from the fodder tree 
is that Isefore the setting of the rains, the seeds of fodder trees may bo oKtainca 
&om the Iforcst Department -and spread in the unculturable -waste and 
Shamlat Deh of the .villages in -these areas. These trees require no plantation -and 
aija automatic growers. Once their seed is spread these go on multiplying and as 
such the whole areals covered, by these trees -within a short time. The work can bo 
taken up by the -village Ponchayats. The expenditure can bo mot from the Rural uplift 
Rudget. These trees should not be grown' very far off from the villages in order that 

-villagers may get -the maximum benefit out of them. 

It is really a good plan and it -will decrease the expenditure of the farmers who •- 
have now to import fodder from other places on high cost during famines and will 
enable them to m.cot the fodder requirement of their cattle within tlicir own -vinages 
5n such .omergonoice. . . - 


APPENDIX IV (4), - ~ 

AMENDMENTS TO FORMS NOW USED FOR PROVINCIAL LIVESTOCK 

RETURNS. 

A NOTE BY THE INDIAN CODNCID OP AGBlCUnTUKAD ReSEABCH. 

It will be recalled that at its meeting held in Madras in 1936 the Animal Hus- 
bandry Wing considered a note on the standardisation of the tables appended to the 
' -annual reports of Civil Veterinary Department of Pro-vinces' and States. The stand- 
ard table suggested in the note were accepted -with minor modifications, and'with-' the 
approval of the Central, Pro-vinoial arid State Govcrnlucnts were introduced in 1938-'.; 
39. Minor modifications were since found necessary by indi-yidual Provinccs in tht?/^- 
li^t of 'oxpierience of actual use of tho tables. These'were accepted off andonand'-'- 
adpoted in Buch'a manneif'as not to a-ffoct'imiformity. 

Recently tho U. P. Government suggested -the inclusion ofthc following tables 
in tho Annual Report of their .^imal Husbandry Department : — 

(i). Number of farm bred and purchased breeding stock issued during tho 
-‘year. - . _• 

- (ii) D. Statement sho-Wiug the numbers .of approved buoka at stud. 

- -B.-,Statement.showing tbo numbers of approved rams at stud, 
i .s' -'f F.' Statement sho-wing numbers of approved hoards at stud. 

(Hi) -;.^-.^bstraot of particulars regarding annual livestock- fairs held diunng ^ 
\ the jBa^* ' - ■ 
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B. Abstract of particulars regarding amxiial (as well as one-day) live stock 

Devi's held during the year, 

{iv) Statement showing the 

(v) Statement lowing .the. number of Ghee-grading Stations opened and 
expenditure incurred. ' ' 

(mi) Statement of Egg-grading Stations in the United Brovinces. 

, {vii) 'Statement- of birds reared at Government Central Poultry Farm, Luck- ^ 

■ now.. 

(viii) Statement showing tanks requisitioned, cleaned and stocked. 

■ These tables are ob-viously necessitated by the extended acti-vities of -the 
Bopartment, and sonxe of the items are a modification of the information already 
embodied in the standard table. 

In -order, however, to- retain uniformity- in regard to the -material hitherto, 
incorporated and in qrderjbhat their comparability with pre-vious years as well as with 
data from other Provinces may not be affected the U.P. Ck»vemment are keep- 
ing the order of the standard tables intact and adding the rieW ones to them. 

"When including, this item in the agenda iti Was thought that -the revision of the 
tables recommended in 1936 shoiJd be considered, but as no amendments or 
proposals' for addition have been received from Pro-vinoes other thanthe U.P. and as 
the e 35 )ansion -under the Post War Schemes is still going on in all Provinces the matter 
docs not appear to be ripe for consideration at this meeting. Further, an important ' 
change in the method of presentation of breeding results in the annual reports of Cattle 
Breeding Farms has been accepted by all Provinces as a result of discussion at the 
Ad-visory Board. The change has not yet been introduced and it is not known how 
the new form will work in practice. A summary of this also should find a place in 
the-Bepartmental-Reports.- It appears, -therefore^ desirable- to- defer consideration 
of the revision of main tables to the- next meeting of the Wing, and it is. suggested 
that as amendments and corrections are’ formulated they should be submitted to the. 
I.C.A.R. for coordination and the drafting of amended uniform tables. Meanwhile? 
any changes desired may be incorporated after the standard tables as'the U. P.i 
have done. . . , ” . , , 

Apart from what Pro-vinoes may themselves have to suggest, the cO-ordination 
-work at the Centre requires imformatiori in regard to the number of farriis' in the Pro- 
vinces and States, the areas of the farms, the acreage tmder cultivation, the strength 
of "herds and flocte maintained, their productive capacity and the number of breed-^ ' 
ing males issued. This i-nformation is at present being collected by correspondence.’ 

will facilitate the work of all concerned if the information is incorporated, in the 
attached form in the Annual Reports of Animal Husbandry Dopaxtmentsr A speci- - 
men table is given’ for each species of Li-vestook. These tables also -will be re-visod 
in-the light of experience when the; general re’vision is taken up. 


breeding results at the Government Farms. 
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TABLE (ay ^ 

•tenumt showing thelocation and <^ker 2*cirltcutars ttf Zdvestotdif Farms in the Province f 
Us ' during 

(o) Cattle and Sujffaloos. 
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TABIiES . » . » ‘ 

ttalAmeM showing the loOoUion and other parlioulars of Zdvestooh in, the Province^ 

State . ^during..'. 

(6) Sheep. 


- 

Aitea ov Titn Fanu. 


■ ■ 

' StrBKQTIX OS' TBB 

rnoosc ik haob; Basso. 

XTamo and addrcaa 
of farm. 

Total. 

Under 

cultivation. 

PurpoEo of 
the farm 
and flock. 

Srccd. 

ITumber 
■ Bama. 

£woa. 

liosiba. 

1 

2 

• 3 

4 

6 

C 6 

7 

8 

\ 

/Sr 


& 






• 


\ 

- 


' 

< 



OB’ JtAMS ISSITSD *1^' 

l^tTAIBG ; ' . ' 

- AvERA.as ■woor- viei:.»-ver " 

• , YK&a. • 

- ‘ ' 

- 




1 



RauauKS. ' 


1 Vear un- 
der report. 

1 Xiastj^car 

■year be- 
fore laat. 

IlamB.- ; 

■ '£Swoa. j 

Xiamba. 

■s * 


9 

10 

11 

12 

_;18 ____ 

= 14 

* 13 


- 



- ; 







J 

' 

' - ' 

' 

* ■ ■ ■ 

i 

'' 




'V,' , ■ 

*• 

J . < 

t . , 

j 

i 

1 



* 


1 




Btatemi. 
State. . 


TABUS. 


showing the location and othet parlieularsoJLioestoahParmsinific Provtnoe 
Slate during the year 

(c) Qoats. 


AtfEA. OF Fahm. 


Stbekotu of the bbkd 
' nt EAOn SBEED. 


Kama and 
of f 


Namo and nddrcsa of 
farm. 


Total Under 

cultivation 


Pcirposr* of Breed, 
tho hord. 


Bnoka. I Docs. I Kids. 
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TABLE. 




' Statement showing th^ location, and other partiovdats ofinvestooh Farms in ika ProvinceJ 
State ' during tJte year 

(^d) Poultry. 
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TABLE ie) 

Stafetnent showing location and other j>artioulars of Livestock Farms in the Province! 

State 

'(c) OtlioT Livestock 


ITnme and adArcBS of 
farm. 

* .• 

1 

Abea or Tins fabk. 

rurpoBo of 
tho Farm and 
herd 

4 

Breed. 

and 

splcoB. 

S 

Kumlior 
on tho 
farm. 

0 ' 

i 

Bemar'^s. 

7 

Total. 

2 

' ( 

Under 

oultivation. 

's 





- 





1 

0 





i 

— 

• 

* 

• 





; 


' 


' 






! 

1 


- ^ 

•I. r 

' 

' 


1 



' 





1 
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APPENDIX V. 

HESOLVTIONS passed at the silviculture conference 194E 

ITEM 8. PASTURE AND EODDER. 

Names of Committee JHumbers. 


WHETIEAS 

(0) It has been represented that in several Provinces and States there is no de- 
clared policy in respect of Pasture and Fodder. 

^ THIS CONFERENCE RESOLVES THAT 

(1) The attention of the Senior Officers Conference he drawn to the important^ of 
ensuring that poliaies on this subject are formulated. 

AND -WHEREAS 

(h) The policy of the past two decades has been to limit the powers of control 
over the grazing animal by forest officers and to reduce or abolish charges made for 
forest grazing. 

(c) Tills policy has led to an excessive concentration of livestock of low quaKty 
on grazing grounds which has caused the progressive deterioration of the pastures 
and has res'^ted in soil erosion on a significant scale. 

(<?) Great improvement of deteriorated pastures is possible by the correct appli- 
cation of up to date technical knowledge and experience. 

THIS CONFERENCE RESOLVES THAT 

(2) The attecUion of the Senior Officers' Conference he drawn to the fact that extensive 
measures of pasture improvement are prevented hy the failure to implement the resolu- 
tioriiyof past conferences on the stjebjed of ccmirol of the grazing animal. 

(3) To prevent the father deterioration of pasture it is essential that the incidence 
, - of grazing be limited ioiheharrying capacity and that ^ after being grazed, pasture should be 

given rest to recup&rate e.g. some form of grazing regulation such as rotational 
periodic closures. 

“ 7 * » 

■' (4) Limitation of grazjilg incidence' iriust involve the exlusion of-oxcess livestock. 

UtiUty cattle both draught and milch ’sh^ld' be given preference of admission to 
pastures. ... s' 

(6) Collateral research on..pfoLlems arising out of the items above should be 
undertaken. '' 

^6) The attention of the Senior Officers’ Conference be drawn to the fact that. ■■ ' 

(i) Effective limitation is most likely to be achieved Ijy 'economic pressure' 
aimed at the elimination of animals of least economic value; It^is therefore*desir-' 
able that grazing charges should be reintroduced where already abofish^ or bV 
erLh£uced xmtil the demand is reduced to balance production. 
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(tV) Tlie increase of revenues accruing from (*) above justifies more 
expenditure on pasture improvement'and provision of grazing facilities, dt is 
therefore desirable that measures to this end should be taken and adequate staff 
provided for supervision. 

AOT> •WHBBBAS 

(e) The fodder problem in many Frovinoos and States is urgent and cannot be 
solved immediately by direct methods alone i.c, by means of limitation of incidence 
and regulation of grazing, 

THIS CONFEBENCB RESOLVES THAT 

(7) Every effort should be made to supplement existing fodder and grazing resources 
hy indirect methods such as introduction of grasses, legumes . and fodder trees, and 
ensouragrnent of haymaking arid, ensilage, 

AND AYHEREAS 

if) In all future legislative exactments for the management of private estate 
forests and -waste lands, pro-vision for limitation of incidence and regulation of 
movement are essential in the intresets of, soil conservation, animal husbandry and 
fodder and grazing resources, • ■ 

THIS COHEERENCE RESOLVES THAT 

(8) The attention of the Senior Officers Conference be drawn to the ixecesaity for 

such provision, ^ , 

AND 'WHEREAS 

(y) Browsing particularly by goats has caused excessive and- incalculable 
damage to forests and grazing grounds has aggravated soil erosion. • 

THIS CONFERENCE RESOLVES THAT 

(9) The attention of the Senior Officers’ Conference be invited to the desirability of 
^,adopling strong measures ioUh.a view to tlie ezclztsion of goats 'and Q^wrforpwsers from -. 

forests and grazing grounds. ' ' ' -J. 




